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Whether you figure 


your parts production in 
thousands or millions, 
a Wean “Flying Press” 
can help cut costs 


There is really no minimum production figure at 
which the ability of the Wean “Flying Press” to re- 
duce cost/ piece is diminished. For example, a “Fly- 
ing Press” sold to a contract stamper is enabling 
this firm to get more short-run business, since a 
very competitive price can be quoted. 

But where component parts are produced in large 
quantities, substantial economies are assured with 
the Wean “Flying Press.” Due to the unique design 
of the “Flying Press,” it processes coil at up to 300 
fpm continuously: the strip never stops for index- 
ing but flows through the “Flying Press” at a uni- 
form rate. This elimination of “stop-and-go” opera- 
tion, which has characterized and limited conven- 
tional stamping presses for years, has a further ad- 
vantage than speed of production alone: it’s easier 
on the dies. Actual comparative tests conducted by 
a “Flying Press” user showed that monthly die 
maintenance was reduced some 36% when stand- 
ard dies were run on the “Flying Press.” 

The complete concept of the “Flying Press” 
takes a good bit of explanation: the practicality of 
it for your operations also requires the personal 
service of a Wean Sales Engineer. We suggest that, 
as a first step, you write us for an illustrated bro- 
chure on the “Flying Press”: then we can arrange 
to have a Wean representative call at your con- 

. venience to explore the matter further. If you are 
) actively interested in how this unusual piece of 
processing equipment can serve you, we can run 
your dies on a demonstration machine at our 
Cleveland plant. 


WEAN HOUIPMENT CORPORATION 
CLEVELAND 17, OHIO 


Detroit e Chicago ee Newark 
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What? Air Power Rings the Bells! 


Air powered clappers for the bell tower 
may be strictly fiction, but. . . 


Can you imagine a keyboard that’s a set of electrical switches. They 


operate a set of solenoid valves which in turn advance and retract 
cylinders. The cylinders, of course, pull the clapper cords. Shows that 
anything can happen when an air-minded engineer gets in the spirit of 
the season. But while this is just a flight of the imagination that you 
aren’t likely to see installed in a carillon soon, you might very well want 
to take advantage of the underlying idea in some of your plant operations. 
Here is the idea: 


Just one operator can control hundreds of 

operations by using solenoid valves. 

And these solenoid valves, you’ll notice, are manifolded. The manifold- 

ing saves piping, space, etc., just as has been possible for years with 

Ross valves that are operated manually, by air, cams, etc. Incidentally, SEQUENCE OF OPERATION 
you won't find this manifold in our catalog. . . it is one of the many Every time solenoid is energized, - 
refinements and variations of the standard Ross line that make it so bell clapper is pulled against bell. 
flexible. To keep fully aware of the developments continually being 

made to increase the flexibility of the Ross line, keep in close touch 

with your local Ross Valve Engineer. 


I<oss OPERATING VALVE CO. 131 East Golden Gate + Detroit 3, Michigan 
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VALVES 


SOLENOID, SINGLE PILOT 
DOUBLE PILOT, LEVER 
OR BALL ACTUATED 


ONLY 1” THICK BY 3” WIDE 


Compact, light in weight, and easily mani- 
folded, these new Hunt valves have been de- 
signed specially for use when mounting space 
is limited. Ideally suited for controlling small 
cylinders, or to operate diaphragms, pilot 
cylinders or other devices. Pressures to 125 psi. 


Proven, dependable Hunt construction, with 
hollow, radially ported stainless steel plunger; 
and “O”-ring seals accurately positioned with 
metal spacers, held rigidly in metal to metal end 


iu 
designs to Pye 


abutment. No lapped joints and no rubbing of 
metal against metal to cause wear, assuring long, 


efficient, maintenance-free operation. 


Easily manifolded. The side of each valve is 
counterbored; trepanned for an “O"-ring and 
provided with four through holes. This permits 
up to eight valves to be manifolded together in 
any of four 90° angle positions, and operated 
simultaneously from a single supply;— or up to 
sixteen valves from two supply sources. 

Send for the 
“SLIM LINE” 


Bulletin No. 581 


TODAY! 


Quick-As-Wink= sik ano HypRauLic 


CONTROL 


Valves 


Manufactured by HUNT VALVE COMPANY, 2072 East Pershing St., Salem, Ohio 
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EMPLOYMENT STABILIZER 
ys far from throwing men out of work, automation is our main hope 
today in some industrial areas for keeping men employed at high wages. 
Without the use of cost-cutting automation we have little hope of con- 
trolling or lowering final costs to a point where more people can buy the 
products we make. Correctly applied, automation enables us to absorb the 


cost of our vastly increased production capacity without reducing wages 


. . .”—Chester S. Johns, Buhr Machine Tool Co 


WORK SATISFACTION 


we are now in a fullness of automatic machinery, instrument control, 
and systems engineering. In this achievement, drudgery is diminished, work- 
ing hours are shortened, men are more secure in their jobs, but this achieve- 
ment has been attained through a system we call mass production, a system 
by which much of the work satisfaction of the craftsman has been taken 
away. I am hopeful of a prospect that under automation some of this work 
satisfaction can be restored ."—Ted F. Silvey, AFL-CIO Headquarters, 
Washington, D. C. 


NO TECHNICAL OBSTACLES 

7 in the wholesaling field, fully automatic warehouses will most prob 
ably dominate tomorrow’s food distribution picture. 
see no technical obstacles to pushbutton warehouses. 
have all of the material available now. . 
the board, Consolidated Foods Corp 


Actually, designers today 
They claim that they 
."—Nathan Cummings, chairman of 


OFFICE AUTOMATION 
“. . . timely information more and more has become an important influence 
to the continued successful operation of modern business. This need, coupled 
with the fact of personnel shortage, both quantitatively and qualitatively, has 
created the setting for automation of office procedures. Frank ]. Kovac, 


assoc. dir., Public Relations, Standard Oil Co. of Ohio 


DEPRECIATION POLICIES HIT 

a the recession in the machine tool industry will be over only when 
users and purchasers of machine tools are convinced they can once more 
recoup their original investments in a reasonably short period of time. 
Companies simply cannot go on overpaying their taxes every year because of 
inadequate depreciation, or they will wind up in general liquidation i 
—A. V. Bodine, president, National Machine Tool Builders’ Association 


DOING WHAT COMES NATURALLY 

“. . . we can expect in the future to see many factories in which the heart 
is a computer whirling away and blinking its lights, as a result of which 
machines are continually changing operating conditions and making dif- 
ferent products from time to time, with no apparent external signals. These 
shops and the computers that direct them will almost look as if they are 
thinking for themselves. Actually, of course, they do no more thinking 
than a sewing machine. The illusion is created by the speed of calculation, 
but in reality all that the machines and the computer are doing is exactly 
what they were told to do in the first place . . ."—E. Duer Reeves, executive 
vice president, Esso Research & Engineering Co 
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@ A LOGAN SUPER-MATIC CYLINDER 


2 competitors’ cylinders 


& 


LOOK ALIKE? 
..- bund they do 
on the surface... 


Logan Super-Matic Cylinders 


‘ cre made to interchange with other 
...BUT LOOK AT Nhogani leading manufacturers’ cylinders . « « 


BIG EXTRA PLUS VALUES 


Logan designs assure the service required for those extra-rugged applications. 
Over FORTY YEARS of cylinder manufacturing know-how. 


Built by CRAFTSMEN whose average service record with LOGAN is more than 
20 years. 


Manufactured in a plant which applies the most modern production methods. 


ee 


LOGANSPORT MACHINE CO., INC. 
848 CENTER AVENUE, LOGANSPORT, INDIANA 
FS ETORE 8 & f+ ceme weesswes ~~ 


. =m 2 eT PLEASE SEND COPY OF CATALOG: 
poms cee tS SAU AES StH | | LE 0) 100-1 AIR CYLINDERS (1 200-1 HYD. POWER UNITS 
UA Aen 0) 100-2 MILL-TYPE AIR CYLS. (1 200-2 ROTOCAST HYD. 
ae (0 100-3 AIR-DRAULIC CYLS. CYLINDERS 
(0 100-4 AIR VALVES (0 200-3 750 SERIES HYD. 
[) 100-5 LOGANSQUARE CYLINDERS 
CYLINDERS (0 200-4 AND 200-7 HYD. 
C1 100-6 ULTRAMATION VALVES 
CYLINDERS 1 200-6 SUPER-MATIC CYLS. 
C 300-2 PRESSES (—- 300-1 CHUCKS 
CO FACTS OF LIFE CO ABC BOOKLET 
C) CIRCUIT RIDER 
TO: 
NAME 
COMPANY 


ADDRESS 


_ 
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Cincinnati 26-Station 


Mills, Drills, Bores. . . 
Ford Automatic Transmission Cases 


Transmission cases require gentle handling; firm, balanced clamping; 
experienced machining. All these requirements are incorporated in the 
CINCINNATI! 26-Station Unit Type Transfer Machine illustrated at the right. 
This production line mills, drills and bores Ford automatic transmission 
cases; inserts two bushings; automatically banks excess parts; transfers 
the casting from one station to the next. There are 26 stations, allocated as 
follows: 10 for machining, one for inserting bushings, one for banking, 
one for future engineering changes, and the remainder for other functions 
required in a modern transfer line. Several outstanding advantages are 
incorporated in this line, including unit construction and complete static 
electrical control. Cincinnati builds special machine tools and complete 
production lines varying in complexity from small bearing-shell broaching 
machines to giant production lines performing a multitude of operations. 
Make Cincinnati your first choice for equipment of this type. The Special 
Machine Division is ready to serve you. 


Rough milling the pan face, Boring and chamfering the large diameter. 
station 2. This is the first ma- At the same time, boring and facing opera- 
tT iT ule Mee) LeeLee ML Meelis tions are performed from the ofher end. 
CES ea Station 8. 


C 7 a GG f at me we | Special Machine Tools - Vertical and Horizontal 
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Unit ‘lDype ‘Transfer Line 


Inside the transmission case. 
Hard-to-reach surfaces ore 7 p 7 , 
Pee RL oe At Ford Motor Company's new plant in Sharonville, Ohio, 


wan) Transfer Line. automatic transmission cases are automatically bored, 
milled and drilled in 33 machining operations on this : 
CINCINNATI 26-Station Transfer Line. Accuracy and finish a 


are excellent. The machine cycles 137 times per hour. 


Special Machine Division 
Broaching Machines - Complete Production Lines THE CINCINNATI MILLING MACHINE CO. 
aD eV eels 
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MAGNA-RAIL UNITS SPEED UP CONVEYOR 
LINES, CONSERVE VALUABLE FLOOR SPACE! 


Small, lifetime-powered magnetic automation elements fastened under 
conveyor belts provide safe, positive hold for ferrous parts; swiftly 
convey, control and elevate up inclines as steep as 80°; increase safety 
conditions and reduce damaged parts. 


NEW DESIGN FOR GREATER EFFICIENCY! Magna-Rail sections enclosed in a 
sturdy, extruded aluminum housing are now available. Prevents tampering with 


magnetic elements; assures ultimate 


magnetic strength at all times; greatly 


increases the physical strength of the unit. It’s another first from Eriez—always 


first in magnetic research and design! 


Speed up production and reduce operating 
costs with Eriez Magna-Rail! These units, 
fastened under existing lines or incorporated 
into new ones, turn ordinary belt conveyors 
into magnetic conveyor-elevators that are 
able to move ferrous materials and parts at 
greatly increased speeds. 


Powerful magnetic action of Magna-Rails 
holds items such as nails, caps, cans, stamp- 
ings, scrap, finished parts, etc. at fast speeds 
even up (or down) inclines as steep as 80°. 
Convey on both top and bottom sides of 
your lines . . . automatically turn conveyed 
parts over . . . change direction of flow, etc. 
Use of steeply inclined conveyor lines short- 
ens belt lines, permits machines to be more 
closely grouped together. Positive hold pre- 
vents items from slipping off the line; 


Eriez does not design, build or sell material-handling 
systems, but we serve people who do in areas where 
magnetic equipment should be incorporated. We willingly 
share the design-and field-application know-how gained 
through helping others move materials faster, more 
economically, more efficiently and more accurately by 
utilizing the inherent advantages of magnetism. Specifical- 


improves safety conditions, reduces damaged 
parts. 

Magna-Rail is a 4” wide assembly, standard 
lengths from 3’ to 6’, containing a series of 
Alnico V non-electric magnets. The unit is 
available in straight or curved sections for 
direction change of a conveyor line. Magna- 
Rail will automatically convey, control or 
elevate material from one machine (or 
operation) to another, with automatic dis- 
charge where required. When used with 
other Eriez HI-POWR magnetic equipment, 
these units offer unlimited automation 
advantages. 

Lightweight and simple in design, Magna- 
Rails are easily incorporated into present 
conveyor lines. No outside power is needed, 
and maintenance is nil. Magnetic strength is 
guaranteed indefinitely. 


ly, we produce standard lines of magnetic equipment and, 
in addition, design and build special components to 
magnetically convey, transfer, control, elevate, re-position, 
hold or re-orient basic ferrous material or finished parts. 
As our engineers work very closely with both system 
manufacturer and ultimate user, the most efficient instal- 
lation is the end result 


ERIEZ MAGNA-RAIL UNITS PROVIDE THESE IMPORTANT AUTOMATION 


ADVANTAGES: 


e Magnetic strength is guaranteed indefinitely; first cost is the only cost ©¢ Com- 


pletely non-electric; no wires or attachments 


© Easily incorporated into new or 


existing equipment ° Virtually no maintenance; magnets are trouble-free * 
Compact size: 4” wide, 1!5/\,” high. Standard sizes are 3, 4, 5, 6 ft. (special sizes 


made to order) ©* Safe, positive hold © 
space °* Lightweight; simple design ¢ 


Permits faster conveyor speeds in less 
Eliminates manual handling, reduces 


damaged parts °* Conveys up inclines as steep as 80° © Many magnetic 


strengths 


BIG, NEW BULLETIN on magnets for avtomation. 
For your free copy, write: 


Produced under Patent 2, 551,947. 


ERIEZ 


Manufacturing & 
Z 119-L Magnet Drive, Erie, Pa. SEARS SmOMnon 


PIONEERS AND WORLD’S LARGEST PRODUCERS OF PERMANENT NON-ELECTRIC MAGNETIC 
EQUIPMENT ANG NEW HI-VI ELECTRO PERMANENT MAGNETIC VIBRATORY EQUIPMENT 


MAGNA-RAIL SOLVED THESE CONVEYING PROBLEMS: 


. Cleveland Graphite Bronze Division, Clevite Corp. Problem: to secure 
bushings and bearings to a conveyor belt without marring thei 
close tolerances and mirror finish by sudden belt stops or inclines 
Solution: MAGNA-RAIL 


Sherwin Williams Company. Problem: to convey paint can tops more 
quickly without having them slide off the line and to discharge 
them automatically at the rate of about 100 per minute. 
Solution: MAGNA-RAIL 


3. R. T. French Company. Problem. to elevate caps for mustard jars 
up a steep incline, over a conveyor line, and automatically 
release them into the hopper of a capping machine 
Solution: MAGNA-RAIL 


National Can Company. Problem: to convey can ends at the rate of 
200 per minute from a press to a coater, without danger of the 
ends sliding off the line at this rate of feed 

Solution: MAGNA-RAIL 
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Television X-Ray Allows 
Conveyor Line Inspection 


CONTINUOUS internal  inspec- 
tion of concealed product parts is 
now possible with a new x-ray 
image intensification system devel- 
oped by the X-Ray Dept., General 
Electric Co. Comparable to closed- 
circuit TVX 
system permits economical 100 per 
cent visual inspection of material 
traveling on a conveyor belt. 


television, the new 


Three basic units compose the x- 


ray system—an x-ray _ sensitive 
camera, a control unit, and a view 
ing monitor. The camera uses a 
new x-ray sensitive tube which al- 
lows direct transfer of x-ray energy 
to electron energy capable of being 
displayed on the monitor. In a pro- 
duction line, materials to be in 
spected are conveyed between an 
x-ray source and the x-ray camera 
The x-ray source produces electro- 
magnetic waves which penetrate 
Dense parts of the 


material will absorb the x-radiation 


the material. 


while less dense parts will allow 


DRAWING illustrates a typical produc 
tion line setup for continuous inspection 
of internal elements in an electric fry 
pan. Conveyor carries the frypan be 
tween the upper x-ray source and the 
lower x-ray camera which transmits 
image to viewing monitor. The units are 
enclosed in a shielded cabinet for pro 
tection of personnel 
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the rays to pass completely through. 
These rays impinge on an alumi- 
num plate coated with lead monox- 
ide in the camera tube. The lead 
monoxide acts as a semiconductor 
and loses its charge in a ratio to 
which the x-ray fell upon it. An 
electron beam then scans the plate, 
and picks up x-ray 
which is transmitted to the control 
unit and translated from an elec- 
trical image to a visual image on 


intelligence 


the viewing monitor. 

The viewing monitor provides the 
inspector with an image size which 
is electronically variable from '/, to 
3 times that of the original object. 
Unlike ordinary fluoroscopic inspec- 
tion which requires the inspector to 
work in a darkened room or area 
conditions that create eye 
strain and hazard, the 
television image is clear and bright 
normally 


under 
radiation 


and can be viewed in 


Today’s events and developments in the field of automation 


an electric 
nuous inspec 
be varied 


beneath monitor 


lighted areas Since the monitor 
can be placed up to 1400 feet from 
the x-ray production line, any x 
ray intensity necessary for adequate 
penetration can be used without ra 
diation hazard to the inspector. 

At the present time the x-ray sys 
tem is being tested in various in 
dustries. The aircraft industry is 
using the system to inspect internal 
parts of propellers. A unit is be 
ing used in the electronics industry 
to inspect potted components. An 
electric frypan manufacturer is in 
specting internal heating elements, 
and the Atomic Energy Commis 
sion is using the x-ray system to in 
spect canned fuel elements. 

Although x-ray inspection tech 
niques have been available to in 
dustry for many years, the tele- 
vision x-ray system is one of the 
first which allows continuous in 
spection on a moving production 





AUTOMATION 
NEWS 


line. Inspection by x-ray film re- 
quires approximately 45 minutes to 
get a dry viewable film. Another 
industrial process called Xeroradi- 
ography is similar to the film proc- 
ess except the data are recorded on 
a sensitized plate. However, this 
system requires parts to be removed 
from a conveyor line for exposure 
and takes about a minute for proc- 
essing the plate. Other systems re- 
cord data presented on fluorescent 
screens, but these systems involve 
a number of changes of energy 
forms and can introduce noise into 
the x-ray intelligence. The tele- 
vision x-ray system allows contin- 
uous product inspection at conveyor 
speeds of 10 feet per minute with 
direct translation from x-ray energy 
to electron energy for instantaneous 
display on a viewing tube. 


AUTOMATION Study Shows Vast 
Market for Automatic Equipment 


AMERICAN INDUSTRY will spend 
an anticipated $5 billion to auto- 
mate its manufacturing and data 
processing facilities during 1959, ac- 
cording to a recently completed 
study of 17,000 industrial plants 
conducted by AUTOMATION maga- 
zine. 

Small, medium, and large-lot pro- 
duction plants will participate in 
the growing trend toward more 
automatic production. Small-lot 
producers will spend $650 million, 
medium-lot producers $1.3 billion, 
and large-lot producers $3 billion. 

Roger W. Bolz, editor of Auto- 
MATION, indicates that 94 per cent 
of all plants reporting listed cost 
reduction as their prime reason for 
automating. Other important rea- 
sons were increased production re- 
quirements, improved quality, elim- 
inating scrap losses, and overcoming 
labor shortages. 

“One point of particular signi- 
ficance,” says Mr. Bolz, “is that 
just eighteen months ago the pri- 
mary reason for most plant automa- 
tion was increased production re- 
quirements. The recession, appar- 
ently, has made American industry 
more cost conscious.” 


will spend approximately $800 mil- 
lion for automatic handling equip- 
ment, $500 million for machine 
tools, $1 billion for special auto- 
matic equipment, and $900 million 
for process machinery. 

Automatic controls for industrial 
use will also see much activity at 
the buyers’ market with $430 mil- 
lion earmarked for instruments, 
$115 million for electronic controls, 
$750 million for electric controls, 
and $500 million for pneumatic and 
hydraulic controls. These figures do 
not include the billions that will be 
spent for military control systems. 


Joint Study To Investigate 
Computer Control Of Refineries 


CO - OPERATIVE development 
study concerning the application of 
digital computers to automatic 
process control will be jointly con- 
ducted by the Standard Oil Co. of 
Ohio and the Thompson-Ramo- 
Wooldridge Products Co. In an- 
nouncing the new study, E. N. 
Marsh, chief of Sohio’s Process En- 
gineering Div., said that its pur- 
pose will be to explore new automa- 
tion techniques for the control of 
refinery units. 
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The joint study will be based on 
a “systems engineering” approach 
to process optimization. It is ex- 
pected the new control techniques 
and equipment to meet control re- 
quirements will be developed 
through the study. 


Upturn Gains Momentum As 
Capital Spending Increases 


UPTREND in business still seems 
to be gathering strength according 
to the latest review of current eco- 
nomic conditions by the Guaranty 
Trust Co. of New York. The up- 
trend now appears to have good 
promise of continuing for an ex- 
tended period of time. 

Indications are that the gain is 
broadly diversified as to origin, re- 
flecting higher consumer outlays, 
higher 
slower rate of inventory liquidation, 


construction expenditures, 
and additional spending by govern- 
ment Capital spending by 
business declined during the third 
quarter, but much less than in pre- 
vious quarters. 

Most reassuring development was 
the disclosure by the government 
of a survey which indicated that the 
decline in capital spending may be 


units. 


FLEXIBILITY of electrostatic spray painting equipment can be shown to customers in 
any one of sixteen demonstration laboratories built into Ransburg Electro-Coating Corp.'s 


new plant in Indianapolis 


The laboratory facilities simulate actual production layouts 


and contain different types of conveying units for moving test parts past the electro- 


static spray devices 


In the test booth shown, fluorescent lighting fixtures are con- 
veyed past a reciprocating disk spray painting unit 
created between the atomizer and the article to be painted. 


A strong electrostatic field is 
Force of this field trans- 


forms the coating material into a spray of fine ‘charged particles which are attracted 
to the grounded article on the conveyor. Electrostatic painting reduces paint waste 
from overspray and improves quality of work. 


Industrial buyers looking for more 
automatic production techniques 
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: 
Processing line speed control no problem 


..- thanks to Cleveland Speed Variator 


At Armco Steel’s Middletown Works, one rugged 7K6 

Cleveland Speed Variator provides infinitely variable speed 
progressions for one of their many steel processing lines. 

This electrically remote-controlled unit is shown driving the line's 
conveyor pay-off reel station. All Clevelands feature simple, precise 
construction which makes for a compact, quiet-running, 
instantly-adjusted drive. 

If variable speed drives are indicated on your production processes, 
then Clevelands are the logical choice. Write today for illustrated 
Bulletin K-200 for complete specifications, sectional 

drawings and rating tables on the full line of 

Cleveland Speed Variators. 

The Cleveland Worm & Gear Company, Speed Variator 

Division, 3265 East 80th St., Cleveland 4, Ohio. 

Sales representatives in all major industrial markets. 

In Canada: Peacock Brothers Limited. 


HOW IT WORKS 


Power is transmitted from input shaft 
to output shaft through alioy steel 
driving balis which are in pressure 
contact with discs attached to the two 
shafts. Relative speeds of the shafts 
are adjusted by changing the position- 
ing of the axies on which the balis 
rotate (see cutaway view, right). 
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already over and that a modest up- 
trend may become apparent before 
the end of the year. Prior to this 
survey, it had been assumed that 
outlays for plant and equipment 
would continue to decline well into 
1959 and act as a drag on recovery. 
If a reversal does materialize, it will 
indicate that the problem of excess 
capacity may have been exaggerat- 
ed. 

Index of industrial production 
also points to a rapid recovery from 
the recession. Since last April, it 
has recovered approximately half 
the setback suffered in the down- 
turn. All these favorable factors 
add up to a continued extension of 
the recovery movement. If con- 
sumer interest in durables should 
also be renewed, the pace of re- 
vival could be surprisingly brisk. It 
already seems reasonable to antici- 
pate the gross national product will 
regain its previous peak of $445.6 
billion by the end of this year or 
early in 1959. 


Glass Sealing Method 
Provides High Production 


DEVELOPMENT of a new meth- 
od of flameless sealing of glass to 
glass in the manufacture of capsu- 
lated transistors and rectifiers has 
been announced by S. Irving Weiss, 
president of Trans-Sil Corp. “The 
most outstanding characteristic of 
our new development,” Weiss said, 
“is its ability to effect an 80 per 
cent savings in production costs.” 

The new process incorporates the 
use of a metal ring inserted in pow 


~& > 


« = a = 


CORNER BEADS for dry wall construction are produced at a rate of 5700 linear feet 


per hour in an automatic process at Beadex Corp 


The corner beads consist of an 


aluminum strip formed to an angle of 90 degrees and faced with an adhesive bonded 
paper. In a continuous process, flat aluminum strip is first washed, dried, and drawn 


through rolls to form a 90-degree angle. 


At the same time oa paper strip is cleaned 


of lint and fuzz and passed through an adhesive applicator which deposits a uniform 


film of Minnesota Mining and Mfg. Co.'s adhesive 


The aluminum angle and adhesive 


coated paper are then combined and passed through a second series of rolls which 


bond and form the paper to the aluminum angle 


A final operation automatically 


cuts the finished strip to predetermined lengths which are self-stacking for packaging 


dered glass. An induction coil 
heats the metal ring, causing the 
glass to flow and to create an air- 
tight seal. Done on a continuous 
sealing machine, it is estimated that 
1000 units per hour can be sealed. 
Previous encapsulating techniques 
incorporated the use of metal bases 
and caps sealed by means of weld- 
ing the two parts together, and 
the reject rate was very high. 
According to Weiss, the new 
process eliminates the possibility 
of contamination during the seal- 
ing of rectifiers and transistors. It 
provides a means of consistent her 
permitting 
in a vacuum or an inert atmos 


metic sealing, sealing 


Third Automation Conference Planned For Spring, 1959 


CONTINUING the series of technical programs begun 2 years ago, 
the Third Conference On Manufacturing Automation will be held 


at Purdue University on March 23-25, 


1959. Co-sponsored by 


the Schools of Mechanical Engineering and Industrial Engineer- 
ing of Purdue University and the editors of Auromation, the con- 
ference meeting date has been advanced from Fall to Spring at the 
suggestion of the Planning Committee and of many participants 
in previous sessions. Details of the conference program will be 
announced early in 1959. 


phere. As a result, service life and 
performance of the components are 


appreciably increased. 


Lubrication Alarm Device 
Protects Force-Feed Systems 


LOW-COST device for providing 
positive protection against inter- 
ruption of lubricant flow to com- 
pressors, engines, and other ma 
chinery has been announced by 
Manzel, Div., Houdaille Industries 
Inc. The new product, called Lube 
Line Alert, measures 35, x 11% x | 
inches ,and is designed to be in- 
stalled in force-feed lubrication sys 
tems adjacent to each terminal 
point of the lubrication feeders. If 
the flow of lubricant to the ter- 
minal point is interrupted for any 
reason, an electrical switch in the 
unit is closed actuating any desired 
audio, visual, or mechanical warn 
ing device. 

The protective device consists of 
a stainless steel body, a plunger and 
a spring, a free-moving 
and a magnetically-actuated switch. 
Oils or synthetics flowing through 
a cross port in the unit move the 
plunger and magnet. If the flow of 
lubricant is broken, the plunger 
and magnet return to their origi- 


magnet, 
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from Skinner in 58 


...these answers to your control ‘‘puzzles’’ 


NEW two-way valve for high flow 

industrial applications 

At greatly reduced cost, this larger pilot- 
operated valve permits applications not possible 
before. Designed for air, oil, water. Features 
\,” orifice with *%” or %” NPT ports, 4” orifice with 
%” NPT ports, 1” orifice with 1” NPT ports. Pres- 
sure differentials: 5-150 psi. Body is naval forged 
brass. Diaphragm is fully supported. Available in 
standard and Explosionproof construction, norm- 
ally open or normally closed. 


NEW three-way valve for 
© medium-sized cylinders 

Available normally open, normally closed, 
directional control and multi-directional, with 
30” inlet and %2” exhaust orifices and 4” NPT 
ports. Designed to control air, oil and inert gases. 
Handles pressures to 125 psi. Body is non-corro- 
sive zinc. Internal parts are stainless steel. 


NEW two-way, low-cost, 
pilot-operated valve 

A smaller, lighter, normally closed valve. 
Permits fuli flow through %” orifice with %” or 
4” NPT ports. Will control all common media: air, 
oil, water, etc. Pressure differentials: 5-150 psi. 
Forged naval brass body. Uniquely designed dia- 
phragm — fully supported. 


NEW two-way valve for standard 
QO and high pressure applications 

A big capacity, pilot-operated valve with 
a \%” orifice and 4” NPT ports. Designed to control 
air, water, oil, semi-corrosive materials. Long- 
lasting, stainless steel internal parts. Forged naval 
brass body. Available normally open or normally 
closed. Standard models operate on pressure dif- 
ferentials of 5-200 psi; high pressure normally 
closed models on 5-1250 psi. 


For complete information, please contact our Representative or Distributor near you... 
you'll find him listed in the yellow pages or write us at the address below, Department 32N. 
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nal positions, actuate the switch, 
and cause the alarm device con- 
nected to the switch to signal no- 
flow. 

Standard units are usable with 
any viscosity oil or synthetic lubri- 
cant for pressures up to 10,000 psi. 
Explosion-proof units are also avail- 


able. 


Typewriter for Scientists 
DUAL-KEYBOARD machine for 


typing scientific and mathematical 
formulae has been developed by a 
British company, Imperial Type- 
writer Co. Ltd. The novel machine 
uses two keyboards having a to- 
tal of 180 characters. The keyboards 
are synchronized so that the sci- 
entific symbols typed by one fall 
accurately into place on the script 
typed by the other. The machine 
is currently in use at Britain’s 
Atomic Research Station at Har- 
well. 


Industrial Engineering Research 
Abstracts Published By AllE 


RESEARCH performed in the field 
of industrial engineering during the 
period between July 1952 and July 
1957 has been published in series of 
abstracts by the American Institute 
of Industrial Engineers. Ultimate 
objective of the AITE Research In- 
formation Committee is to obtain a 
complete compilation of all indus- 
trial engineering research work so 
that it might be used by industry 
and universities to solve practical 
problems. 

A second survey covering research 
completed between July 1947 and 
July 1952 is underway, and the 
committee is seeking research ab- 
stracts of work performed during 
this period. Questions about the 
project and contributions of mate- 
rial should be sent to the commit- 
tee in care of the Dept. of Indus- 
trial Engineering, Washington Uni- 
versity, St. Louis 5, Mo. 


Multicolor Spray Systems 


MULTICOLOR electrostatic spray 
system for producing both single 


14 


aE Suit | 
Z | hl “ L. 


ran We 
oa 


Trailer Manufacturer Uses Automatic Riveters To Speed Production 


AUTOMATION has entered the field of trailer and truck body 
manufacture with the installation of an electronically-controlled riv- 
eting machine on an assembly line at Dorsey Trailers Inc. The 
new machine drills a rivet hole, inserts a rivet, and upsets the 
bottom of the rivet for over 6000 rivets in a trailer’s sides, front, 
and roof in less than one hour. Uniformity of rivet spacing as 
well as secure joints result from the automatic riveting operation. 

According to J. V. Wright, Dorsey president, the equipment re- 
quired over two years of development work by the company’s en- 
gineers and General Riveters Inc. Similar equipment is used by 
aircraft manufacturers, but Dorsey Trailers is the first to adapt the 
method to building trailers. The trailer installation involved the 
adaptation of automatic riveters to a bridge-type structure large 
enough to handle an entire van side as a complete unit. The ma- 
chine has four riveting heads and is the first multiple unit pro- 
duced by General Riveters. 

Aluminum sheets and stiffeners for a complete trailer side are 
first assembled in a frame which then moves on a table through 
the riveting machine. The machine starts drilling, inserting, and 
riveting at one panel corner, moves down one transverse row of 
rivets, jumps to the next row, and returns to the starting side. This 
transverse riveting continues for the entire panel. With all four 
heads operating, the machine installs 80 rivets a minute. Elec- 
tronic controls activated by a template guide the operation. 

One advantage of the automatic riveter is the reduced noise 
level as compared to 40 hand riveters doing the same amount of 
work. Instead of pounding the rivet to upset the end, the ma- 
chine uses a hydraulically-powered ram which sets the bottom of 
the rivet with a squeezing action while the head is held by a buck- 
ing anvil. This pressure also tightens the rivet in the hole and 
produces tighter and stronger joints. The automatic unit can also 
be used to rivet steel panels. 
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McGILL CF CAMROL bearings 


eliminate the cost of producing and assembling 
improvised cam follower, track and guide roller units 


THESE CAMROL ADVANTAGES SOLVE COST, DESIGN, 
PRODUCTION AND PERFORMANCE PROGLEMS: 


e AVAILABILITY « INTEGRAL UNIT CONSTRUCTION 
e HIGH LOAD CAPACITY « SMALL RADIAL SPACE 
REQUIREMENTS * HIGH SHOCK RESISTANCE e PRE- 
CISION ACCURACY « SIMPLIFIED LUBRICATION 


You can simplify design and cut cost with CAMROL, pre- 
cision cam followers. Procurement, production and 
assembly of components for improvised units are elimi- 
nated when you specify CAMROL bearings that are avail- 
able from stock. 


McGill developed the original roller bearing cam follower 
and perfected the CAMROL design through 25 years of 
application experience. Its full type construction provides 
exceptionally high capacity in an integral unit of a 
flanged, specially heat treated stud and heavy shock re- 
sistant outer race. Grease lubrication is simplified. Plain 
bearings require constant oil lubrication and bolt mounted 


ball bearings races crack under equivalent loads. 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV 
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Precision construction, including concentricity of stud to 
outer race OD, provides accurate alignment of machine 
members. Ease of interchangeability and dependable 
operation in any cam action, track, guide or support 
roller application is assured. Use the CYR series in the 
same roller diameters for shaft mounting. 
PRE-LUBRICATED SEALED 

CAMROL BEARINGS 


These bearings combine the advan- 
tages of CF and CYR series bear- 
ings plus effective sealing against dirt, 
dust and grit. Ideal in applications 
where lubrication is a problem. Black 
ferrous oxide finish resists corrosion 
in contaminated areas. 


CAMROL bearings are available in standard roller diameters 
from %”" to 4”. Capacities to 20480 Ibs. at 100 RPM. 


WRITE FOR FREE CATALOG NO. 62-A 


engineered electrical products 


precision needle roller bearings 


401 N. LAFAYETTE ST.. VALPARAISO, INDIANA 
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color and mixed color patterns or 
finishes has been developed by 
Ionic Electrostatic Corp. The sys- 
tem utilizes an array of variable 
speed electrostatically charged cen- 
trifugal atomizers which blend coat- 
ing materials to produce various 
types of multicolor mixed patterns. 
Reciprocating or stationary models 
are available. 


Solid State Electronic Control 
Instruments Offered By Foxboro 


NEW LINE of solid state electronic 
control instruments using magnetic 
amplifiers and transistors in place 
of vacuum tubes has been intro- 
duced by Foxboro Co. Called Elec- 
tronic Consotrol Instrumentation, 
the new series consists of transmit- 
ters, recorders, controllers, and valve 
operators which can be applied in a 
process control loop. 

Two types of transmitters—force 
balance or motion balance—are 
available in the new line. Either 
type can be used for field meas- 
urement or remote transmission of 
pressure, flow, liquid level, tem- 
perature, and other variables to a 
central control panel. Sensing de- 


Automation Recognized As 
Keynote of Manufacturing 
AUTOMATION requires the close 
co-ordination of all groups respon- 


sible for the design of the finished 
product and the machinery and 


equipment to make the finished 
product. Recognizing this fact, 
CBS-Hytron, Div., Columbia Broad- 
casting System Inc., has consoli- 
dated its mechanical and electronic 
equipment design, development, 
and production facilities for receiv- 
ing tube operations at a new plant 
in Newburyport, Mass. The firm’s 
mechanical and electronic equip- 
ment departments were formerly 
scattered in several locations. 
According to M. C. Callahan, 
vice president and general manager 
—receiving tube operations, “The 
keynote of our manufacturing today 
is automation. The combining and 
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ULTRASONIC spot-type welder has been developed by Aeroprojects Inc. and will be 


marketed through its subsidiary, Sonobond Corp 


Ultrasonic welding is a solid state 


joining process in which the materials to be joined are subjected to high frequency 


alternating vibrations. The resulting joints 


are accomplished without fusion and in 


many materials exceed the strength of similar joints made by resistance welding meth 
ods. Outstanding feature of the welding technique lies in its ability to join dissimilar 


metals and alloys and to weld thin gages of materials 
maximum of 3.5 kva of power when joining 0.050-inch aluminum sheet 


Ultrasonic welding requires considerably 


vices, measuring these quantities, 
send low voltage emf or resistance 
electrical signals to a transducer in 
the transmitter which 
them to proportional high level cur- 
rent to actuate recorder-controller 
units in the control panel. Mag- 


netic amplifiers can also be pro- 


converts 


streamlining of our equipment op- 
erations has been an important step 
in maintaining efficient operations. 
Much of CBS-Hytron’s automatic 
production and test equipment is 
being designed and constructed at 
Newburyport.” 

The accompanying photograph 
shows one of the compact electron 
tube automatic assembly units 
which was designed and built at 
the new plant. 


Welder shown consumes oc 
1100-H14 


less electrical power than resistance welding 
and can be operated on a 230-volt circuit. 


vided in the transmitter if the rec 
tified output of the transducer is 
not high enough to operate the re- 
ceiving units. The emf-to-current 
converter is used on measurements 
such as pH, power, and speed while 
the resistance-to-current converter 
handles measurements of tempera 
ture, temperature difference, and 
others. 

The new recorders occupy only 6 
by 6 inch area in the control panel 
They are available with one or two 
pens and use 4-inch wide strip 
charts. A deflection motor operates 
directly from the transmitted meas- 
urement drive the re 
corder pen. The motor consists of 


signal to 


a permanent magnet surrounded by 
a closed iron loop. A moving coil, 
energized by the transmitted signal, 
is mounted on a_ flexure-pivoted 
travels the slight gap 
between the magnet and loop. Cur 
rent in the coil, interacting with 
the magnetic field, produces a force 
on the frame which positions the 
pen. An adjustable liquid dashpot 
is provided to reduce undesirable 
“noise” at the pen. Since the deflec 


frame and 


tion motor is an averaging device, 
damping provides a true average 
measurement. 

The solid state controllers occu- 
py 3 by 6 inch area in the con 
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PARKER-HANN IF COMPONENTS 


Only HANNIFIN 


makes all these Anywhere you use compressed air to do work, 


Hannifin can help you. Hannifin cylinders for the 


AIR POWER “muscles” Hannifin air valves for any type of 
COMPONEN Ts actuation, hand, foot, cam, solenoid, or pressure 


the Hannifin “Crown” Line of filters, regulators, 
and lubricators for lasting air power efficiency . all 


are built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
as Close to you as your telephone, wherever you are 
Write us for his address—or, he’s listed in the 


alphabetical section of Thomas Register. It’s that easy. 


HANNIFIN COMPANY 


505 South Wolf Road « Des Plaines, Illinois 


ON OF PARK ER-HANNIFIN CORPORATION 





BARBS MAY BW OMAR GW coe 
Has Youn Advertising Changed. Too? 


ITS HARD TO BELIEVE... 


/ 
THAT ONLY 79 YEARS AGO WY 
THOMAS A. EDISON PERFECTED X ty 
THE FIRST INCANDESCENT sts 7 


LAMP. IT WAS |NDEED = AS AA L bie 
A HISTORY MAKING EVENT. -~( ). on a | 
ZA ; hao a 


¢ 4 


| hh * e 


STILL MORE AMAZING... 


TODAY YOU CAN BUY A BETTER BULB AT A MUCH LOWER 
PRICE THAN EVEN 40 YEARS AGO. 

ITS A FACT...IN 1910 A 100 WATT BULS 

COST $145 AND TODAY ONLY 25¢ 


IF 1910 PRODUCTION METHODS 
ATTEMPTED TO SUPPLY TODAYS 
DEMAND FOR ELECTRICAL BULBS, 
A 100 WATT BULB WOULD 

COST YOU $4.10 


— AUTOMATIC PRODUCTION 
"| _ METHODS WILL SEE THE LAMP 
7s. INDUSTRY PRODUCE OVER 


L}+— 24 BILLION LAMPS PER YEAR. 


PACE YOUR ADVERTISING TO MATCH 
TODAYS CHANGING MARKETS AND BUYING INFLUENCES 


REACH AUTOMATION-MINDED MEN IN ALL 


MANUFACTURING INDUSTRIES THROUGH NOD BOMOBIO0) 


Penton Building, Cleveland 13, Ohio 
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trol panel and can be installed in 
combined housing with the re- 
corder. The controller receives a 
signal proportional to the meas- 
urement and compares it with an- 
other signal representing the de- 
sired control point. The deviation 
thus produced is combined with a 
feedback signal and the resulting 
amplified output actuates an elec- 
tropneumatic or  electrohydraulic 
valve operator. 


DATA SAMPLING switch manufactured 
by Genisco Inc. provides up to 3000 
ontacts per second for data processing 
systems. High contact pressure is 
achieved with minimum friction and wear 
by a revolving nonmetallic wheel suc 
essively depressing metal reeds against 

ommon contact ring. Up to 200 con 
tacts per revolution can be provided with 
ther make-before-break or break-before- 
make operation. No “‘wipe’’ is required 

there is no motion between the 


eed and contact ring during the con 


tion period 


King-Size Handling System 
CONVEYORIZED flowcoat paint- 


ing system, capable of handling 
steel bar joists 24 inches wide by 
65 feet long, is being designed and 
built for a major steel producer by 
the Industrial Div., R. C. Mahon 
Co. According to Mahon engi- 
neers, the conveyor system will in- 
clude provisions to up-end the 65- 
foot joists, and automatically trans- 
port them through drip and drying 


sections. 


SCIENTIFIC instruments have rev- 
olutionized the food processing in- 
dustry’s methods. Control mech- 
anisms maintain the critical condi- 
tions necessary for uniform and safe 
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Underwater photograph shows 
strength of new M/R boxes. 
Regular corrugated box (left) 
collapsed in nine minutes un- 
der one concrete block. M/R 
box (right) stood strong and 
firm after one hour under two 
concrete blocks. 


New MR 


Corrugated Boxes 


stay strong when wet...even under water! 


Important news about Hinde & Dauch’s new M/R (moisture re- 
sistant) corrugated boxes: Hydrocooler tests show M/R boxes shed 
water; stay strong and durable for packing and shipping all kinds 
of wet products. Moreover, M/R boxes stack high and straight. 
They save packing and handling time, provide remarkable product 
protection. Initial tests indicate shipping damage to peaches re- 
duced 50%. And the smooth, clean surfaces of new M/R boxes 
can be colorfully printed with your brand message. H & D Package 
Engineers are ready to design an M/R corrugated box for your 
product. Write, wire or phone for complete information today! 


HINDE & DAUCH 


Division of West Virginia Pulp and Paper Company 


AUTHORITY ON PACKAGING * SANDUSKY, OHIO 
15 FACTORIES * 42 SALES OFFICES 


_—— a eM Ee ee A LL Ln a Ba LE Li Ml i, a 


HINDE & DAUCH Division of West Virginia Pulp and Paper Company 
5808 Decatur Street, Sandusky, Ohio 


Please rush me samples and detailed literature on new 
M/R corrugated board 
Name 


Company 


Address 


Circle 662 on Page 155 





PIPE & TUBE MILLS 


Up 


te 


ROLL FORMING 
MACHINES 


— ae 
2 
RECOILERS — SLITTERS — UNCOILERS 


YODER 
MAKES THEM ALL 


..- Complete equipment lines 
for heavy or light production! 


Uncoilers, slitters, roll-forming 
machines, cut-offs, pipe and tube 
mills, special machinery for fer- 
rous or non-ferrous metals are all 
made and engineered by Yoder to 
fit your specific requirements. 


Special attachments and auxiliary 
units can perform additional oper- 
ations such as welding, coiling, 
punching or embossing without 
extra labor cost while increasing 
production speed. 

Let Yoder engineering and “know- 
how” help you get the most from 
your plant... with Yoder equip- 
ment. For full details, write to: 


THE YODER COMPANY 


SS26 Waiworth Ave.+ Cleveland 2, Onio 


PIPE AND 
C YODER } 


ees UBE MILLS 


(ferrous or non-ferrous) 
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VERTICAL GEAR SHAVER developed by M 
Co plant to shave marine turb 
machine can 


provide oa finish as tine as 


a or herringbone gears 


widths up to 4 inches For 


heads uch ore 


procated 


processing of foodstuffs. Recorders 
furnish charts and records of these 
conditions. These instruments con 
trol machines which smoke meats, 
pasteurize milk beer, refine 
vegetable oil, temper chocolate, and 
sterilize cans. 


and 


SPOTLIGHTING PEOPLE 


William G. Alexander appointed as- 
sistant manager of Strom 
berg-Carlson—San Diego . . . Wil- 
liam F. Oswalt named general man- 
ager of the Direct Current Motor 
and Generator Dept., General Elec- 
tric Co. . William H. Leedy 
joined Roto Mfg. Co. 
Electric Products Co. 
ident in charge of sales . 


general 


and Lima 


as vice pres 
. Arthur 
J. Raymo appointed factory man- 
ager of the Eddystone Div., Bald- 
win - Lima - Hamilton Corp. 

Charles L. Long named head of 
the Project Engineering Dept., 
Chainveyor Corp. Albert M. 
Dexter named director of metrology 
at Pratt & Whitney Co. Inc. 

Andrew Syska joined C. I. 


Inc. as a research engineer . 


Hayes 
. . Max 
D. Liston appointed director of en- 
gineering, Thomas V. Parke named 
director of product standards, and 
Earl C. Janson appointed director 
of manufacturing at Beckman In- 
struments Inc. . . . Paul N. Stanton 
named manager of the Machine 
Tool Div., Clearing Machine Corp. 


ch 


ne-reduction drive 
12 m 
varying 
fast shaving 


ndependently 


up 


yan Tool Co 


$s usec a 
peor tooth sur 
roinches on either 
from 80 to 200 inches 
the machin 
adjustable for correct o 


ona Gown 


peeds varyin 


E. S. Mathiesen appointed 
works manager, G. W. Bolln named 
manager of operations planning, 
and C. J. Steinke named manager 
of operations production for Cutler- 
Hammer Inc. . . . C. Ronald Bach 
engineer for 
Div., Detroit 
Glen R. Sim- 
mons appointed director of research 
and development at Western Elec 
tric 


named 
Norwood 
Controls Corp. 


applications 
Controls 


Research Center 
.. Philip D. Goodman named man 
ager of market 


Engineering 


research at Clevite 
Div., Clevite 
Henry J. Dumas Jr. 
joined B-I-F Industries Inc. as a de- 
velopment engineer specializing in 
Ed- 
ward L. Braun joined Genesys Corp 
as director of 


Transistor Products, 


Corp. 


automatic control devices 


systems and elec 
Ralph L. Jaeschke 
named chief engineer of the Dyna 
matic Div., Eaton Mfg. Co. 
Harold S. Burt joined 
Systems Inc. as chief engineer . 
Roy Hock appointed chief enginee: 
of Technitrol Engineering Co. 


tronics 


Conveyor 


SPOTLIGHTING PRODUCTS 


Electric heating elements embedded 
in silicone rubber for greater ap- 
plication flexibility are available 
from Watlow Electric Mfg. Co. 
The units can be used to provide 
temperatures up to 400F and are 
waterproof, very thin, and available 
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YOU, TOO, CAN AUTOMATE IT YOURSELF 
... WITH SCHRADER AIR PRODUCTS 


Very often you can automate manufacturing opera- 
tions simply by applying Schrader air controls to exist- 
ing plant facilities. 
Here’s a man with ideas who automated a complex job- 
increased production, reduced unit costs, safely and easily 
without making a large capital investment. He did it with a 


BANK OF CAM 
SCHRADER 3-WAY VALVES 


THAT 


PERATED 
NTR A PERATIONS 
VALVES ARE SHOWN IN 

REST 


ARRIAGE TIED 
¥ CHAIN DRIVE TO 
PEED CARRIAGE 


+. 


ELECTRICAL 
CONTROL 
SIGNAL TO 
WELDER 
RELAY 
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MOTOR-ORIVEN MASTER CAM 
AND CRANK~ SHAFT 


e division of SCOVILLE 


QUALITY AIR CONTROL PRODUCTS 
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planned Schrader air control system. Chances are excellent 
that you can do the same thing—with Schrader air products. 
Air can do an almost limitless range of work: automatic 
drilling, reaming, clamping and holding, shearing, forming, 
staking, grouping and interlocking assembly operations for 
quicker parts handling and assembly. 


PROBLEM: Feed heavy wires into machine, shear off pieces, 
shape them, weld pieces together and eject as finished wire web- 
bing. Fast. Economically. Automatically. 


SOLUTION: Air Controls selected from Schrader’s complete 
line. Neat bank of valves—actuated by cams on master cam 
shaft—operate synchronized system. Clamps A feed wires to 
holding Clamps B as carriage moves back and forth. Counter- 
actuated valve F operates cut-off shear G after desired number 
of cycles. Wire C, fed from carriage D, is sheared, formed by 
dies E, welded to the other two wires. 


RESULT: One man performs double the output of three men 
at a fraction of the cost of a new machine. 


Design it yourself! Schrader Air Control components—the 
most reliable self-contained power units—can help you adapt 
quickly to your manufacturing needs. 


A. SCHRADER’S SON © Division of Scovill Mfg. Co., Inc. 
472 Vanderbilt Ave., Brooklyn 38, N. Y. 


How do | start? How did others get started? Send me informative literature 
and information about Schrader’s Automate-It-Yourself Air Products. 


Title 


Company_ 


Address 
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BASIC WEIGHT CLASSIFIER fire ee cuticiured by 


Red Devil Tools is now available 
























. . li in a 9-inch width designed espe- ee tei 
-- NOW aid or contro Ing cially for industrial users. Com- et: Z 
li d parable to medium grade sandpaper, sates 
your qua ity an costs the steel product is made by punch- Bikar 
ing 0.036-inch diameter holes, 150 pe 
| per square inch, in 0.004-inch ih 
thick steel sheets. Produced in $5 
CHECKWEIGHS 1600-feet rolls, the flexible sand- Pty 
paper will give long life when used oe 
products | on hard or soft woods, plaster, mee 
plastics, or soft metals. . . . Tran ey 
packages and | sistorized preset counter for auto- x 
i matic, continuous measurement of % 
assemblies insulated wire has been developed 
by Dynapar Corp. Designed for 5 





CLASSIFIES the control of automatic cut-over 


reel stands, the unit measures wire 

b wei ht length in one or ten foot units up 
y g to any preset footage. Early warn 
ing relay closes at a preset num 


> 
. . . and through electronic ber of feet before final footage 
controls, performs these and || is reached, automatically starting 
: || rotation of next reel. A mercury 
many other remote functions! | relay switch then actuates the cut 


| | over device for transferring the wire 
to the second reel. A fault counter 
in the same chassis counts the 





OPERATES SIGNALS 


RECORDS DATA 





CONTROLS PROCESSING 





Now you can checkweigh or classify items by weight and utilize the 
data wherever you need it —and in the form that best fits your 
needs. The Basic Weight Classifier, employing Shadograph Scale with HYDRAULIC control system for multiple 
photocell controls, provides electronic signals which indicate correct nutsetting and other multiple power too 







operations has been developed by the 
Thor Power Tool Co. The system delivers 
tions from 2 to 128 may be used. Units are available to handle items in uniform torque to +1 Ib-ft simultaneous 


weight, or over or under within pre-set limits. Any number of classifica- 


ly to as many as 20 threaded fasteners 
Torque is uniformly delivered to each 
for Bulletins 3333 and 3347. threaded fastener by means of a two 
stage hydraulic driving arrangement. In 


any shape in a capacity range from 2,000 milligrams to 100 lbs. Write 






the first stage, the hydraulic motors are 
synchronized for relatively high speed 


THE EXACT WEIGHT SCALE co. to give fast rundown of threaded fasten 
ets. In the second stage, they hydrauli 
907 W. FIFTH AVE., COLUMBUS 8, OHIO cally shift into torque synchronization at 

In Canada P.O. Box 179, Station S, Toronto 18, Ont. 









ae a lower speed, simultaneously delivering 
identical torque through each spindle, 
regardless of the type of opposition or 


Sales and Service Coast to Coast [P-tman resistance, until all spindle movement 
7 ceases At that instant, pressure is re 


BETTER QUALITY CONTROL... BETTER COST CONTROL a eee a ee 


been tightened to the identical torque 


1] Find ws in 
| your local } 

















22 Circle 665 on Page 155 Circle 666 on Page 155-> 


CrAY LOR] pomrs our ~* 


MANY WAYS YOU CAN SAVE IN PACKAGING 


Gaylord uses a sharp pencil to survey your total deals 
operation—checks those hidden costs that are frequently more 
important than the price of the box. 


If you demand increased production, improved protection and 
important savings in corrugated packaging . . . call in your G-man. 
He'll help you erase any packaging errors, leave an indelible mark 
on the credit side of the ledger. 


GAYLORD Qc: 


PLANTS COAST 1 
CONTAINER CORPORATION 


Division oF Crown Zellerbach Corporation 





JOURNAL OF APPLIED CONTROL DEVICES THAT NEVER WEAR OUT 


For Control Engineers Who Are Wearing Out Before Their Time 


HIGH SPEED STATIC SWITCHING (at half the price)! 


Sylvania Electric Products Co. engineers have just re- 
placed an electronic relay, two small mechanical relays, 
a limit switch, and a separate power supply with a single 
CONTROL switching reactor which costs only half as 
much! They did it by taking advantage of the multiple 
windings on a CONTROL switching reactor—equipment 
which, because of its static operation, never wears out. 
Seems a high speed assembly operation on one of Syl- 
vania’s complex, highly automated vacuum tube produc- 
tion machines calls for a magnetic clutch to drive an in- 
dex table. The clutch orients the work part by rotating 
it until current flows through two properly located con- 
tacts. Our CONTROL switching reactors not only cut 
costs in half, but do a job that the relays couldn’t do: pro- 
vide the ultra high speed signal necessary for proper 
switching in the automated assembly. It worked so well 
Sylvania said, “I'll be switched!” We said, “With a 10,000 
to one switching ratio, and ratings of 15, 75, 150 and 300 
VA, most anything for control can be!” 


Versatile, we are too! The same type of CONTROL switching reactors that 
work so well for this high speed switching also are used by Sylvania engineers 
to eliminate production breakdowns caused by relay failures in time delay 
circuits. Many pneumatic time delay relays on their production machines were 
dying young (three months of age or less). CONTROL switching reactors 
(which, naturally, never wear out) not only have no moving parts, but do a 
dandy job with time delay relaying, easily handling 6,000 closures per hour. 
Sylvania happily expects its CONTROL reactors to last twenty years. “Right 
now,” Sylvania says, “we’re not too worried about what will happen after 
that.” Need you be any more worried than they? 


LOGIC, MY DEAR WATSON (... is elementary) 


Our educated switching reactors are masters at logic—the kind that gets 
built into automatic control operations. AND, OR, NOT, MEMORY and 
TIME DELAY~—all are built into these high IQ reactors. By employing 
several isolated control windings, one reactor can translate many inputs 
(from push buttons, limit switches or other reactors, for instance) to any 
logic needed to switch very appreciable loads. And are they easy to use! 
Order standard units right from the catalog. You need no high falutin’ 
systems engineering or auxiliary hardware (single purpose logic units, 
preamplifiers or transformers). No wonder logical people order our logic- 
providing switching reactors. Can we send complete details to you? 


Reliability begins with CONTROL. 


A DIVISION OF MAGNETICS. tnNnC 


Dept. A-54, BUTLER, PENNSYLVANIA 
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number of faults in a reel, and 
automatically accumulates the num- 
ber of good and faulty reels. 
. . Automatic solder dispensing 
devices which meter paste solder on 
parts on a production line are avail- 
able from Fusion Engineering. Paste 
solders developed by the company 
for use in the devices contain a 
stable blend of solder alloy, flux, 
cleaning, and tinning agents. After 
a uniform quantity of solder is 
metered on the part, production 
line can pass through heating zone 
to complete automatic operation. 
Labor savings up to 95 per cent are 
possible with production rate in- 
creases of 500 per cent 


SPOTLIGHTING PLANTS 


Rese Engineering Corp. has formed 
a Digital Systems Engineering Dept. 
to facilitate expansion of the com 
pany’s operation as designers and 
manufacturers of magnetics test 
equipment and data processing sys- 
tems. . . . Minneapolis-Honeywell 
Regulator Co. has purchased the 
Marion Electrical Instrument Co.., 
manufacturers of precision electrical 
measuring and , indicating panel 
meters. . . . Hunt Valve Co. is the 
new name of C. B. Hunt & Son Inc., 
manufacturers of air and hydraulic 
control valves. . . . Bendix Aviation 
Corp. has announced a new plant 
expansion in Detroit, Mich., to pro 
vide additional floor space for the 
manufacture of numerical control 
systems for machine tools. . . . Nar- 
da Microwave Corp. has formed a 
new subsidiary, Narda Hydraulics 
Corp., to design, manufacture, and 
market hydraulic components, pre- 
oilers and preservation machines, 
and specialized test equipment 
for the aircraft, automotive, 
oil, and machine tool indus 
tries. . . . Connecticut _Instru- 
ment Corp. has been _ recently 
formed to develop and manufacture 
research and control instruments. 

.. Trans-Weigh Co., manufactur- 
ers of belt conveyor weighing and 
control systems, has moved into a 
new plant in King of Prussia, Pa. 
. . Industrial Instruments Inc. has 
recently purchased Mosher Elec- 
tronic Controls. .. . Lindberg In- 
dustrial Corp. has acquired Conti- 
nental Industrial Engineers of Chi- 
cago which will be known as the 


Continental Div. . . . Ex-Ceil-O 


ASSEMBLED IN SECONDS with a 
BENERSON AUTOMATOR 


No worry about clumsy hands—production slow-downs or unstable 
quality. Precision assembly by a Benerson AUTOMATOR is automatic! The 
AUTOMATOR is a pre-engineered indexing unit which provides the 
motivation to the automation assembly operation. Benerson Automation 
specialists then adapt this base unit to your specific requirements— 
specially engineered for the feeding, orienting, placing and ejecting 
assemblies. 

If you assemble volume parts—today’s competitive market demands a 
Benerson AUTOMATOR to reduce assembly costs in your plant! 


FURTHER INFORMATION AND DETAILS ON REQUEST. WRITE 


BENERSON CORPORATION 
STATION A, BOX 127, EVANSVILLE, INDIANA 


Benerson Engineers Are Automation Minded 
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1” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 


Inexpensive, widely used throughout industry, these Least expensive of the generally accepted tape systems, 
tapes may be prepared simply on a Flexowriter or similar particularly suitable for smaller shops machining parts 


equipment, usually by the Production Engineering Dept. with relatively few holes. Tape can be prepared easily by 
Provides a typewritten record automatically for easy shop personnel. 
checking against pre-planned program. 


1” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 
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PUNCHED CARDS 


This system can be integrated with card systems already 
in use by your company. Each job is programmed in a 
“deck"’ of cards; provides great flexibility, since an 
operation can be added or eliminated simply by making 
a new card or removing an old one. 


for Fosmatic 
JIG BORERS 
and 

JIG GRINDERS 


Any tape or card reader can be used to control 
a Fosmatic Jig Borer or Jig Grinder. And 
because the functions of the standard Fosmatic 
are actuated electrically, numerical control can 
be installed in the field—economically! 

Speeds and feeds are changed by controlling 
electro-magnetic clutches through relay con- 
tacts. Table and saddle position is determined 
by a measuring system actuated by direct read- 
ing dials. For numerical control, these dials are 
driven by a fractional hp motor. 

On a Fosmatic, you can program as many func- 
tions as you wish. Table X and Y positions (to 
.0001"), Feeds and Speeds, Spindle start and 
stop, Spindle feed start and stop, Spindle feed 
depth, Spindle head height, Automatic tool 
change. And only Fosmatic gives you a visual 
numerical check of coordinate location plus 
operation sequence number 

Example of savings made with Fosmatic numer- 
ical control. The illustration (left) shows one 
half of a mold with 900 cavities, each of 
which requires nine operations—a total of 
8100! Time for the entire job was 100.25 hours, 
25% of time consumed previously on a conven- 
tional jig borer. 

Write or call today for complete information 
on a numerically controlled jig borer or jig 
grinder to improve your production method. 


Buy a Fosmatic today —add Numerical Control tomorrow 


PUNCHED CARDS 
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Air tools are built for working, not 
for sleeping. Even the amazingly 
muffled Buckeye QUIETOOL drills, 
sanders, screwdrivers and nutrun- 
ners won't lull you to sleep! But 
they do their work with precise 
efficiency, and make less exhaust 
noise in the process than you ever 
believed possible of an air tool. 
How come? Because in design- 
ing these new tools, we included 
the muffler as an integral part, de- 
signed into the tool from the start. 


Aa ea 


aT Tle: 


i nit tn 
Toa o] tame Ce) 


There are many more reasons wny 
these new Buckeye tools operate 
so quietly, stuff about decibels, 
sones, microbars, etc... . but you'll 
be more interested in the results 
than in how we came by them. 

A letter or postcard, with your 
name, your company name and 
address, and the single word 
QUIETOOL, will bring complete in- 
formation and, if you like, an obli- 
gation-free trial-test right in your 
own plant. 
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Corp. has acquired all outstanding 
capital shares of a machine tool 
firm in Germany which will op- 
erate as an independent subsidiary 
for the manufacture of lathes, me- 
dium size planers, and textile looms. 

. Consolidated Electrodynamics 
Corp. and Elliott-Automation Ltd., 
London, England, have concluded 
an exclusive licensing agreement 
under which the British firm will 
manufacture and market CEC de- 
signed analytical and control in- 
struments. 


FLAT MULTICONDUCTOR cable manu 
factured by Organic Development Corp 
is designed to control interwire capa 


tance By grounding the wire on each 


side of any particular lead, the signa 


oss can be kept tc a minimum, and 
the need for a shielded or coaxial cable 
can be avoided. The fiat cable is avai 
able in many sizes, spacings, and col 
ors and can be manufactured to coin 
cide with the spacing in printed circuit 
board plugs 


MEETINGS AND EVENTS 
Nov. 3-7— 


The American University. Fifth 
Institute on Electronics in Manage 
ment to be held at the American 
University, Washington, D. C. Ad- 
ditional information is available 
from Lowell H. Hattery, American 
University, 1901 F St. N.W., Wash- 
ington 6, D. C. 


Nov. 5-9— 

National Tool & Die Manufac- 
turers Association. Annual conven- 
tion to be held at the Sheraton Ho- 
tel, Philadelphia. Further informa- 
tion is available from George S. 
Eaton, NTDMA headquarters, 907 
Public Square Bldg., Cleveland 13, 
Ohio. 


Nov. 10-13— 
National Electrical Manufactur- 
ers Association. Annual meeting to 
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be held at the Traymore Hotel, At- 
lantic City. Additional information 
is available from Joseph F. Miller, 
NEMA headquarters, 155 E. 44th 
St., New York 17, N. Y. 


Nov. 17-21— 

Society of the Plastics Industry 
Inc. Eighth National Plastics Ex- 
position and Conference to be held 
at the International Amphitheatre, 
Chicago. Further information is 
available from William T. Cruse, 
SPI headquarters, 250 Park Ave., 


New York 17, N. Y. 


Nov. 19-20— 

Northeast Electronics Research 
and Engineering Meetings. Spon- 
sored jointly by the Boston, Connec- 
ticut, and Western Massachusetts 
sections of the Institute of Radio 
Engineers, meeting to be held at 
Mechanics Hall, Boston. Addition- 
al information is available from 
R. R. Leonard, Minneapolis-Honey- 
well Regulator Co., Newton High- 
lands, Mass. 


Nov. 20-21— 

National Foundry Association. 
Annual Meeting to be held at the 
Drake Hotel, Chicago. Additional 
information is available from 
Charles T. Sheehan, NFA _head- 
quarters, 53 W. Jackson Blvd., Chi- 
cago 4, IIl. 


Nov. 30-Dec. 5— 

American Society of Mechanical 
Engineers. Annual Meeting to be 
held at Hotels Statler and Shera- 
ton-McAlpin, New York. For fur- 
ther information contact ASME 
headquarters, 29 W. 39th St., New 
York 18, N. Y. 


Dec. 1-5— 

American Society of Mechanical 
Engineers. National Exposition of 
Power and Mechanical Engineering 
to be held at the Coliseum, New 
York. Additonal information is 
available from E. K. Stevens, Inter- 
national Exposition Co., 480 Lex- 
ington Ave., New York 17, N. Y. 


Dec. 2-4— 

Electronic Industries Association. 
Third EIA Conference on Reliable 
Electrical Connections to be held 
in Dallas, Tex. Additional informa- 
tion is available from W. O. Rich- 
ards, 224 Cedar St., Syracuse 3, 


N. Y. 
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QUARTER-TURN with a screw driver is 
all that is necessary to connect electrica 
wires to a terminal block developed by 
Camblock Corp 
block contains a reverse rotary V-cam 


Each terminal in the 


After the wire is inserted, the cam i 


turned and wedges the wire ends tightly 


against the inner walls of a rectangular 


bus Terminal block is available with 


up to 20 stations and w handle wire 


sizes up to 18 goge 


Dec. 3-5— 

Eastern Joint Computer Confer- 
ence. Technical program and ex- 
hibit to be held at Bellevue-Strat- 
ford Hotel, Philadelphia. Addi- 
tional information is available from 
Norman N. Alperin, Radio Corp. of 


America, Moorestown, N. J. 


Dec. 8-10— 

American Nuclear Society. Win- 
ter Meeting to be held at Hotel 
Sheraton-Cadillac, Detroit. Addi- 
tional information is available from 
ANS headquarters, P.O. Box 963, 
Oak Ridge, Tenn. 


Dec. 28-31— 

American Marketing Association. 
Winter Meeting and Exhibit to be 
held at the Morrison Hotel, Chi- 
Further information may be 
obtained from AMA headquarters, 
27 E. Monroe St., Chicago, Ill. 


cago. 


THE W-C HOPPER SCALE 


standardized components 


adapt it to a 

full range of material 
handling methods, 
control instrumentation 


Take a good look at this hopper 
scale. It has many practical features 
for almost any weighing application. 

Take the upper and lower frames. 
They are designed to accommodate 
many standardized feed and discharge 
components: sliding gates, vibratory 
feeders, screw feeders and others. 
These units are pre-engineered; their 
performance has been fully proven in 
use. Costs are, therefore, correspond- 
ingly lower. Satisfactory operation is 
confirmed in advance. 

Now look at the middle or hopper 
frame. Note the flexure mountings. 
They give stability to the unit and 
deliver a single component of force 
to the weight transmitter regardless of 
load distribution. The transmitter, 
itself, may be either electric or pneu- 
matic; the signal can be used for 
weight indication, recording, automatic 
batching. 


Write for Catalog 12. 
Clear text, lots of pictures. 


WEIGHING and Control COMPONENTS, Inc. 
206-C Lincoln Ave., Hatboro, Pa. 
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Why General Mills chose 


Robo-Wrap for Pick-A-Pack 


This new Robo-Wrap at General Mills’ Chicago plant will soon be 
joined by 2 more machines—because it has been proved that Robo- 
Wrap increases the efficiency and economy of their packaging operation. 
The Robo-Wrap forms, fills and seals pillow packages. Under produc- 
tion line conditions at General Mills, the Robo-Wrap cruises at 100 
bags a minute and can run at 120...it provides a better seal and 
fewer rejects even at these high speeds because its unique hand-over- 
hand action holds jaws in sealing position for a longer time . . . it mini- 
mized work stoppages due to torn paper roll stock because the com- 
bination mechanical and hydraulic jaws exert a strong, jerk-free pull 
... it is easily adaptable to handle a variety of other products. 
Robo-Wrap packages in cellophane, paper, poly, plastic or laminates. 
See how it can answer your needs for speed, dependability, easy mainte- 
nance and adaptability. 


“| Write for Illustrated Robo-Wrap Folder 


that demonstrates features and advantages im- 
| portant to you. 
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Photo shows hand-over-hand sealing action. 
Lower jaws, now disengaged, start to go up and 
pass on the outside of still-engaged pair of jaws. 


Robo-Wrap versatility permits many different 

feeding arrangements. At General Mills, there 

is a volumetric feeder leading from storage hop- 
ove. 


Oa 


General Mills Pick-A-Pack Package offers five 


tasty breakfast foods—Wheaties, Cheerios, Kix, 
Trix, and Sugar Jets—in one attractive carton. 


Lown Cr 


CORPORATION 


Anderson, Indiana 
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By JAMES C. KEEBLER Managing Editor 


This is not Santa Claus and his helper 
with a frozen sleigh, but William A. 
McConnell, (left) technical assistant to 
the executive engineer in charge of 
vehicles testing, and Andrew A. 
Kucher, vice president engineering 
and research, visiting cold weather 
tests of a ‘59 model in Ford’s “Hurri- 
cane Road” test facility. 


Test stand at Oldsmobile uses new 
dynamometer control system devel- 
oped by General Electric to electrical- 
ly simulate inertia. System replaces 
flywheel discs previously used to simu- 
late vehicle mass in lab tests, and en- 
ables operator to adjust potentiom- 
eter for any desired weight without 


leaving drivers seat. 


Instrumental Automation 


AUTOMATION broad 
range of doing things automatically, 
just as MUSIC covers a broad range 
of sounds. In categorizing automa- 
tion developments some students ol 
the science have dubbed large-lot 
metalworking operations with the 
title “Detroit Automation”. 

Production in this category is not 
often thought of as being akin to 
the type of automation discussed at 
meetings of the Instrument Society 
of America. 


covers a 


Get an Earful 

Todays industrial complex does 
not readily lend itself to dogmatic 
categorization. In discussing, “What’s 
an instrument?” at the various 
booths of the annual ISA show, 
you could conclude that the only 
thing all instruments have in com- 
mon is that they’re all delicate. 
(You’d better not say that above 
a whisper or you'll surely pick a 
fight.) 

Still it is music to our ears to 
hear that the basic techniques of 
getting things done automatically 
are rather universally valid no mat- 
ter into what category one wants 
to catalog himself. Instrumentation- 
type automation might sound out 
of place in Detroit but ’tis there just 
as surely as jazz concerts have been 
played in Carnegie Hall and Helen 
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Traubel has sung a TV duet with 
Jerry Lewis. 

Highly instrumented production 
operations include heating cycles of 
furnaces of all types, balancing op- 
erations, testing and calibrating ig- 
nition system and dash board com- 
ponents, and engine test stands— 
to name but a few without check- 
ing the files. 


Small Lot Problems 


Lest the casual reader consider 
that the technology of automation 
is restricted to the large-lot opera- 
tions, let’s shout a big WHOA, and 
have it be known here and now 
that automaking automaters have 
job-lot operations too, and they are 
as interested in doing things auto- 
matically here as they are there. 

If you are casually cautious that 
this writer may have slipped a cog, 
look at a few developments. 

What could be “job-lotier” than 
a research project? Yet the need to 
do things automatically in this de- 
partment is so clearly recognized 
that Lester Ostrander, Jr. of the 
G. M. Research Staff gave the an- 
nual ISA Instrumentation-Automa- 
tion Conference a paper entitled 
“Desired Improvements in Instru- 
mentation used in the Automobile 
Industry.” 

Ostrander documents two typical 


instrumentation groups: Proving 
Grounds, and Research Staff and 
outlines the needs of each. In the 
former the rigging is mobile and 
an underlying philosophy is to have 
the data recorded at the end of a 
test. Available power limitations of 
12-volt direct current require mini- 
aturization of components and stable 
inverters to change the dc into 115 
volt ac. In the latter the majority 
of tests do not require mobile rigs 
and it is generally not required 
that the data be in final form at 
the completion of a test run. 

Ostrander does not consider avail 
ability of transducers a problem 
Apparently when a research engi- 
neer can’t get a needed transducer 
combination he sits right down and 
fabricates same. 

Data handling is a big problem 
in making testing operations more 
automatic. In seemingly no time at 
all you can automatically have miles 
of oscillographic records or magnetic 
tapes that show what went on, but 
the problem is to present the data 
in a manner that makes analysis 
easy 


Road Tested 

Truly the function of a proving 
ground is to see what a car will do 
under operating conditions. The 
real test of auto performance may 





Any plant, big or little, is made up of “small 
plants” or separate manufacturing centers. 
Often these separate centers may consist of 
only a single machine or operation. Some- 
times they cover a group of related opera- 
tions. 


For most plants overall automation is usually 
out of the question, but every plant can 
“SPOT-AUTOMATE” these separate manu- 
facturing centers with Bellows “Controlled- 
Air-Power” Work Units. 


These unique power devices turn hand 
operated or controlled machines into auto- 
matic production units; they operate and 
control hoppers, conveyors, ejector devices, 
valves, etc.; they provide the power source 


SPOT Gene IDEA L-1 


CONVERTING A LATHE WITH BELLOWS 
“CONTROLLED-AIR-POWER”’ DEVICES © 


Typical! Application of Bellows “Controlied-Air-Power” Devices on a standord lathe to 
maticolly Close Collet, (2) Feed Toil Stock equipped with Drilling Too! and (3) operate cross slide 
to feed two form tools 


SEQUENCE OF OPERATION 


Operator loads work piece into standard Lathe Collet and depresses start switch (1) which 
ire Valve of Collet Controller (A amping work piece. Start Switch 
s Advance Solenoid of Air Motor (B) bringing Tail Stock and Drill 
completing one operation 
aches fully advanced position, trip dog of Air Motor (B) actuates switch 
iking hold circuit to “Stop Valve Control” of Cross Slide Feed (( through switch 
xsing Cross Slide to advance one form tool 


* 
Air Motor (C) is held at mid-point of Cross Slide 
travel by the “Stop Valve Control” on the Bellows The Bellows Co. 


Hydro-Check. This stop action is accomplished elec AKRON *. ONO 
F 


RUGGED, LOW COST, AIR-POWERED WORK 
BRING PRACTICAL AUTOMATION 


for fast, safe, inexpensive assembly devices; 
they are the principal components in an un- 
limited number of shop-built, special purpose 
machines. 


Each work unit is designed for a specific 
function: rotary or linear work feeders, work 
clamping and holding devices, rack and gear 
power feeds, light and heavy duty drill units, 
hydraulically controlled air cylinders. Each 
is a complete package in itself with all con- 
trols built-in, but all are designed for easy 
interlock with each other. 
Bellows air-powered work units and Bellows 
SPOT-A-MATION IDEAS” will give you an 
entirely new conception of the cost saving 
possibilities of air power. 


spot f-QmatioN IDEA mm-1 
=o ke 


SEMI-AUTOMATIC OPERATION OF MILLING MACHINE 


hine Application of Bellows 
4, and (3 | Feed M ng Machine Tab through the cuttin 


od Air Power” Devices * 


SEQUENCE OF OPERATION 


gizing advance 


in motion 
Air Motor (C) advances, feeding the table through the The Bellows Co. 


cutting cycle, until Sv 4) is actuated. At this AKRON * ONO 
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UNITS WITH BUILT-IN CONTROLS 
TO PLANTS BOTH LARGE AND SMALL 


With built-in electrical operating controls*, built-in 
four-way directional valve, built-in two-way piston 
rod speed controls—and requiring only a single air 
connection—this unique air cylinder is the power 
source for Bellows integrated work units. 


These “Spot-A-Mation Ideas” Can Point The Way To 
Important Cost Savings In Your Plant 


Bellows “SPOT-A-MATION IDEAS” give you easy-to-follow drawings, wiring diagrams, 
operational sequence and list of equipment required to convert drill presses, milling ma- 
chines, lathes, arbor presses, etc., to automatic units; show how to automate wood work- 
ing equipment; how to simplify conveyor operation; how to build inexpensive assembly 
devices; show unique special purpose shop-built multiple drilling machines and other 


special metal, woodworking and plastic fabricating equipment. 


They are free, on request. Write Dept. AU 1158, 
The Bellows Co., Akron 9, Ohio for this new SPOT- 
A-MATION IDEA FILE. If you have a specific 
operation you would like to SPOT-AUTOMATE, our 
Bellows Field Engineer Staff will be happy to work 


*Controls may be 8-12 volt, explosion-proof, with you. 
or 115 volt to JIC Standards. Option pnev- 


matically or manually operated controls also 


1220-8 


ovailable. 


————————_—_——————- The Be lloOwsS Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 


AKRON 9, OHIO 
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be to actually try it out everywhere 
in the world, but from a practical 
engineering standpoint this is the 
long hard way. The trend in prov- 
ing grounds is to be able to dupli- 
cate operating conditions anywhere 
in the world and be able to repeat 
those conditions on a programmed 
basis so that variables of auto or 
component design can be evaluated 
against fixed parameters. 

To accomplish this the test track 
is reduced in size and instrumented 
to produce automatic control of test 
cycles. Instead of taking the car 
on the road you let the road go 
by under the car. 

Ford’s new “Hurricane Road” is 
20 feet wide by 12.5 feet high by 
30 feet long and can make a simu- 
lated “Fairbanks to Phoenix” run 
in less than 30 minutes. Here a 
test car can be subjected to winds 
up to 140 mph, temperatures from 
zero to 160F, relative humidity from 
zero to 95 per cent, rain from 0.5 to 
four inches per hour, and sun load 
from zero to 480 Btu per hour 
per square foot. 

The dynamometer wheels are syn- 
chronized with the fan system to 
produce an air speed exactly match- 
ing the road speed of the vehicle. 
The arrangement provides auto- 
matic simulation of inertia and 
windage loads for transient and 


acceleration tests. 

Control system has an operator’s 
console with analog displays and 
set-point controllers for all inde- 
pendent variables, and digital dis- 
plays for all dependent variables. 
Data handling facilities provide for 
automatic electric typewriter log- 
ging of any variables selected in 
any desired sequence. Routine cal- 
culations are performed automati- 
cally. 


Tape Recorded 

The automakers are not alone 
in automating auto test operations. 
Esso Research and Engineering Co. 
has replaced its daily “milk run,” 
which covered a 3!/,-hour, 101-mile 
route in metropolitan New Jersey 
traffic. Now rather than send them 
on the road the test cars needed 
to evaluate experimental motor fuels 
and lubricants are operated with- 
out drivers on an automated tread- 
mill. 

The treadmill accommodates up 
to eight unmanned cars, all of which 
can be “driven” simultaneously by 
one man stationed in a 
house. Magnetic tape 
made during on-the-road runs, con- 
trol the acceleration and_ braking 
cycle of the test cars in an exact 
duplication of the way a motorist 
would start, accelerate, slow down 


control 
recordings, 


Oliver G. Lewis, research associate at Esso Research and Engineering Co., one 
of three co-inventors of this automated treadmill for test cars watches one man 


“drive” eight cars. 


Magnetic tape recordings made during on-the-road tests 


control acceleration and braking cycles to test experimental fuels and lubricants. 
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and stop his car during normal driv- 
ing. 

The vehicles’ rear wheels ride on 
and rotate wide steel drums belted 
to “inertia discs” that absorb the 
power an automobile would nor- 
mally use to accelerate its weight 
along a conventional road. They 
are adjustable and can be set to 
correspond with the road weight of 
any car—including a driver. The 
fans take up the power a car would 
ordinarily expend in overcoming 
wind resistance on the open road. 


(The fans also serve a_ practical 


purpose in cooling the engines of 
test cars. ) 

Hydraulically - controlled clamps 
attached to the cars’ rear axles hold 
the vehicles in a fixed position on 
the treadmill. This rig provides more 
accurate test information than is 
obtainable from conventional road 
runs because different fuels and 
lubricants can now be compared 
under unvarying conditions, thanks 
to the magnetic control tapes. (The 
tapes can be used over and over 
again to reproduce exactly the same 
patterns; but even the best driver 
would be unable to duplicate pre 
cisely how he handled the car over 
a road run.) 

In doing away with the need for 
routine road runs, the installation 
has freed experienced test car driv 
ers for more specialized road testing 
programs. 


Genuine Imitation Inertia 

Developments in test equipment 
take place as fast as developments 
in the products being tested. GE’s 
Industry Control Dept. has come 
up with a control system that en- 
ables Oldsmobile to run faster, more 
accurate performance tests. Previ- 
ously their inertia discs were a stack 
of flywheels. Weight of the rotating 
mass could be altered only in 200 
pound increments. Setup involved 
adding or removing a disc from the 
stack. The new dynamometer con 
trol uses electrically simulated in 
ertia with stepless adjustment by 
potentiometer. This allows simula 
tion of any degree of grade for 
climbing tests and reduces test setup 
time. 

Automatic testing operations in 
labs often end up as automatic test 
ing operations on production lines. 
Automation developments in_ this 
area have the potential of offering 
better cars in many ways 
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100 processes recorded 
on One Brush 
Operations Monitor! 


‘Lhie compact Brush Operations Monitor can 
improve the control of power distribution systems, 
chemical processes and automated production 
lines. 

On a moving chart only 12” wide, 100 separate 
operations can be recorded at the same time. . 
what happens or doesn’t happen . . . monitoring 
present recording and indicating devices. For ex- 
ample, the opening or closing of a valve .. . the 


action of a relay . . . the control of motors. . . all 
are documented in a time relationship to other 
operations. You get an immediate picture of an 
entire situation at any time. Sixteen different time 
bases can be selected from remote or on-the-spot 
locations. 

Write to Brush for details. Engineering assist- 
ance is available at all Brush factory branches, 


strategically located throughout the United States. 


brush INSTRUMENTS 


DIVISION OF 


3405 PERKINS AVENUE CLEVITE | CLEVELAND 14, OHIO 
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plant flow runs smoother 


on IMAGINATIVE ideas 


Imaginative new ideas in modern 
materials handling can smooth out 
your plant’s work flow. For fac- 
tories, mills and warehouses across 
the country, conveyor systems en- 
gineered by Alvey speed up output 
and cut production costs as much 
as 30 per cent. This unique Alvey 
approach often pays for itself in 
just a few months. Unless you have 
reviewed your package handling 
methods lately, you may be miss- 
ing similar savings. 


Whether you need a completely 
integrated, automatic system or 
individual package handling units, 
Alvey can put this creative plan- 
ning to work for you. 


If you’re planning to build, mod- 
ernize—or if you’re simply open to 
new ideas—call in Alvey. A team 
of experienced engineers will be 
happy to help you. No obligation 
for consultation. 


Alvey Conveyor Manufacturing Co. 
9373 Olive St. Rd., St. Louis 24, Mo. 


Alvey 


names and many more 


. . serving these famous 


Quaker Oats Co. 

A. O. Smith Corp. 
General Motors Corp. 
S.K.F. Industries, Inc. 
McKesson & Robbins, Inc. 
Magnolia Petroleum Co. 


Olin Mathieson Corp. 
Armour & Co. 
Standard Oil Co. 

J. P. Stevens & Co., Inc. 
American Airlines, Inc. 
F. W. Woolworth Co. 


ALVE W.....: more for modern industry 


ENGINEERED CONVEYOR SYSTEMS 


. PALLET LOADERS AND UNLOADERS 


ROLLER, BELT, APRON, PUSHER BAR, SPIRAL, AND SLAT CONVEYORS . 


Circle 675 on Page 155 


. VERTICAL LIFT CONVEYORS 
PACKAGE HANDLING SPECIALTIES 
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Diagram indicates role of computer in automating chemical processing system. 
The Libratrol—500, developed by Librascope, Inc., and marketed by GPE Con- 
trols, Inc., can collect data to guide operator in making decisions; collect and 
analyze data to provide operator with correct settings; or provide a closed 
loop for complete automatic control of the process. 


Computers and Controls 


WESTERN metalworking manufac- 
turers do not generally fit into the 
volume production pattern of items. 
The trend here is toward 
shorter run, highly customized units, 
often in the miniature or precision 
category. As a result, the nonmet- 
alworking industries have seen the 
greatest rise in automatic processes 
on a plant-wide basis. 


more 


Lumber in 
the Pacific Northwest; food process- 
ing in California; papermaking, pe- 
troleum, and utilities throughout the 
entire West—all have seen a con- 
sistent growth of automation. 
One of the primary factors deter- 
mining the trend of automation in 
the West is the dependence of a 
large proportion of Western manu- 
facturers upon the aircraft and mis- 
sile industry. Even the rapidly 
growing electronic equipment indus- 
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try places the largest part of its out- 
put with the airframe and missile 
manufacturers. 

In aircraft and missiles, the basic 
concept of frozen design and high 
volume production is unfeasible. En- 
gineering changes, particularly in 
the light of our armament race with 
Russia, are a vital necessity not only 
to the aircraft and missile makers, 
but also to the electronic armament 
and controls industries. In one case, 
during a 3-year production schedule 
for a missile, as many as 18,540 en- 
gineering changes were incorporated 
into the design. Freezing the design 
of our weapons would merely pro- 
mote obsolescence, as unwanted in 
armament as it is desirable in con- 
sumer products. 

Ordinary mass production meth- 
ods, to which automation is partic- 


By PATT PATTERSON 


Los Angeles, Calif 


ularly suitable, are not practical or 
economical in such industries. The 
appearance of automation, therefore, 
has generally been limited to in- 
dividual pieces of equipment with a 
great dependence upon tape or other 
versatile programming control. 

An additional complication of cus- 
tom manufacture is the desirability 
of using one machine to perform 
several operations on an intermixed 
number of different pieces. 


Process Control 

Because of the requirement for 
this specialized type of automatic 
equipment control, not only in met- 
alworking, but in the process indus- 
tries, the West has become a leader 
in producing control systems and 
computers. From the development 
of miniature computers and logic 
circuits to guide a missile have come 
bigger units that apply the same 
principles of precise control to proc- 
esses and even entire plants. A re- 
cent development in this field is 
the multipurpose process control 
system, built around a_ rapid-re- 
sponse digital computer. 

The Libratrol—500 has been de- 
signed for all three of the presently 
used computer control techniques: 
monitoring, computer-directed, and 
full automatic control. The sys- 
tem is built by Librascope, Inc., and 
marketed by GPE Controls, Inc., 
subsidiaries of General Precision 
Equipment Corp. In its most basic 
use, the Libratrol —500 monitors 
the processing operation, compiles 
the various data from transducers 
and thermocouples, performs the re- 
quired computations and presents 
the information to the process oper- 
ator. Specific information for man- 
agement and also 
tabulated. 


accounting is 


The system may also be used for 
the more sophisticated computer- 
directed control. Here the system 
is used to calculate, on the basis of 
data monitored by the instrumenta- 
tion and information stored in the 


37 





How to 


“Turn on 


a Dime’ 


Today, 
“‘turn on a dime” to meet chang- 
ing output requirements. One 
day sales are off—machines are 


production men must 


idle; the next equipment must 
produce at top speed to meet a 
rush order. This requires unusual 
flexibility 

machinery. 


in both men and 


To help solve this problem, 
General Electric offers a new, 
packaged, adjustable-speed drive 
—the Speed Variator. Offering 
wide speed ranges and good reg- 
ulation, it can help your ma- 
chines produce a greater variety 
of goods, faster and at lower cost 
per unit. 


Find out how this versatile 
new drive can help you keep 
pace with today’s fast chang- 
ing production demands. Write 
for GEA-6643. Direct Current 
Motor and Generator Depart- 


ment, Erie, Pennsylvania. 
813-20A 


Progress ls Our Most Important Product 
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computer, what the optimum set- 
points in the process should be to 
realize maximum efficiency, maxi- 
mum output, or to reach a desired 
condition in minimum time. This 
information is presented to the oper- 
ator to permit him to alter the proc- 
ess controls. 

In processes where the relation- 
ship between primary and secondary 
effects of control variations are un- 
derstood, the computer 
used for full automatic control of 
the process. With the control loop 
closed through the computer, auto- 


system is 


matic trimming operations are car- 
tied out by monitoring set-points 
and changing them as required. 
One of the big advantages of this 
type of system is that management 
may install the equipment at early 
and less sophisticated stages of proc- 
ess plant development, and _ utilize 
the results to install more fully auto- 
matic control as the process require- 
ments are evaluated. In many cases, 
such a system could be utilized to 
monitor pilot and short runs to 
establish basic operating criteria. 


Automatic Palletizing 

The food processing industries are 
major contributors to the Western 
economy. Because of the cyclic har- 
vest seasons of various food crops, 
a problem of warehousing final out- 
put arises. An entire pack of a 
single food product may be made 
during the course of two or three 
months, and then stored until ship- 
ments throughout the remainder of 
the year gradually deplete the stock- 
pile. 

Warehousing, then, has become 
a target for automation. Conveyors 
have long been a standard fixture 
in leading food packing plants, and 
automatic pallet routing has been 
increasingly used in larger ware- 
houses. 

One of the big hurdles, however, 
has been the necessity to manually 
load pallets. When the first 
palletizer was developed, packers 
found handling costs reduced by 
$10,000 to $18,000 per year, and 
they urged the automatic equipment 
manufacturers to produce palletizers 
that would automatically load bales, 
bags, and drums. 


case 


One of the newest automatic ware- 
house installations in the California 
& Hawaiian Sugar Refining Corp. 
in Crockett, Calif., incorporates 
automatic palletizers for bales, mul- 


tiwall paper bags, and cases (at the 
time of this writing, a leading equip- 
ment manufacturer was working on 
a palletizer for drums). 

The C & H warehouse includes 
not only the palletizers, but power- 
driven roller conveyors which move 
the loaded pallets through an oper- 
ator-controlled dispatch 
From there the loads move auto- 
matically to storage or shipping 
The automatic _ stacking, 
which is the heart of the unit, has 
greatly damage to bags, 
bales, and With bags, for 
example, hand stacking often pro- 
duces rips and tears and boosts re- 


station 


areas. 


reduced 


cases. 


handling and container costs. 

Bag stacking was the toughest 
problem for the equipment manu- 
facturer (Lamson Corp.) to over- 
come. Conveyors bring the 50 and 
multiwall paper 
from the second, third, and fourth 
floor packing areas. As they arrive 
at the second floor palletizing area, 


100-pound bags 


the bags pass a sorting station where 
an operator programs the destina- 
tion on a control panel. The bags 
then i 
accumulator lines. 
The automatic 
the bags, at approximately 30 per 
minute, and place them upon the 
pallets. The pallets are then dis- 
charged into a 
The entire palletizing opera- 
three automatic 
bales, two for 


automatically continue to six 


palletizers stack 


common conveyor 
line. 
tion consists of 
stackers for 
cases, and three for the paper bags 
One of the loaders can handle 60 
by 44-inch pallets and loads up to 
4500 pounds. 


paper 


Western Notes 

True- Trace Corp., El Monte, 
Calif., maker of hydraulic tracer con 
trols, has developed a fully auto- 
machine 


matic control system for 


tools which employs a magnetic 
tape. 

The Buzza-Cardozo Co., Los An- 
geles greeting card manufacturer, 
has reduced overall packing produc- 
tion costs by switching to an auto 
matic mechanical wrapping line. 

Oregon Saw Chain Corp., Port- 
land, Oreg., has added an automatic 
multiple-head, conveyor type, ab- 
rasive belt grinder to its chain saw 
line. The grinder performs four 
grinding and finishing operations in 
a single pass. The unit features con- 
tinuous feed and automatic ejection 
of the blades to the next station. 
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5 REASONS WHY YOU SHOULD BUY-— 
New General Electric Speed Variator 


1. Amplistat Regulator offers better 


speed regulation and adjustable, 


timed acceleration for improved 


product quality. 
2. Static Exciter, with silicon recti- 
fier, has no moving parts, requires 
no warm-up, provides more produc- 
tion time, less maintenance. 

3. Two-Unit, Four-Bearing M-G Set 
Tri-Clad‘ 


features ‘55’ motor for 


more dependable performance 


4. Front-Connected Controls, recessed 
wiring troughs make routine inspec- 
tion easy, cut maintenance time. 


5. Kinamatic* Drive-Motors provide 
instant response to control signals 
For details on this fast-acting motor 


see next page. 


For more information contact your 


Apparatus Sales Office or write for 
GEA-6643. Direct Motor 
& Generator Erie, 


Current 
Department, 


Pennsylvania. 


In Canada, Canadian Gen- 
eral Electric, Peterborough, Ontario. 


contact 


Mark General Elect 


GENERAL Q@ ELECTRIC 


More On Kinamatic Motors 





NEW GENERAL ELECTRIC DC MOTOR 


GIVES 


Instant Working Power 


KINAMATIC |... anew standard 


in industrial direct current motors 
... designed to deliver drive power 
at the moment you need it! 


Split-Second Response . . . larger 
air gaps reduce electrical time con- 
stants . . . smaller armature diam- 
eter permits more rapid delivery of 
torque to load . . . means faster 
starts, stops, reversals. 


Low Inertia Armature is dynami 
cally balanced, banded with steel 
and glass gives dependable, 
high-speed operation skewed 
armature slots minimize torque 
pulsation, permit smooth machine 
operation at low speed 


Other Power Packed Features of new 
d-c Kinamatic motors help give 
you more continuous, more auto 
matic production . .. economically. 


Additional information is avail 
able at your nearest General Elec 
tric Apparatus Sales Office. Or, if 
you prefer, write for Bulletin GEA 
6355. Direct Current Motor and 
Generator Department, Erie, 
Pennsylvania. 813-9 


*Trade-Mark of General Electric Company 
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Selling Solutions 


At the recent American Management Association packag- 

ing conference in New York, William T. Dooley Jr., Lewis- 

Howe Co. vice president in charge of manufacturing, high- 
lighted an interesting automation accomplishment: “It has 
enabled Lewis-Howe to reduce floor space requirements by 
20 per cent, substantially reduce the inventory of finished goods, 
increase the utilization of machinery, and improve its product 
while reducing visual inspection.” 


Through careful committee study of costs and manufac- 
turing processes, it was concluded that full company co-opera- 
tion and foresightedness could create a superior manufacturing 
system. Their decision was that the ultimate objective had to 
be a fully automatic, integrated, product-controlled production 
line including the packaging operation. 

Commenting on the development of the equipment neces- 
sary, Philip H. Lanham, plant engineer, brought out a factor of 
top importance in today’s manufacturing operations: “We were 
forced into development work because of our determination to 
establish a production line that would fit the requirements of 
our preconceived basic layout. Because previous experience 
with machine manufacturers indicated that it is difficult to get 
automatic equipment developed and constructed to meet spe- 
cific requirements, let alone anticipate future needs, we decided 
to do our own development work.” 


Concentration on the merchandising of machines has 
caused many equipment builders to lose sight of reality. It is 
high time that builders of productive equipment recognize and 
view their basic business in its true role—production and 
process engineering. Machinery needed to implement the manu- 
facturing process plan is secondary. The successful equipment 
builder’s “stock in trade” that provides today’s competitive edge 
is manufacturing process know-how and ingenuity. 


Rather than selling machines, the real goal is selling suc- 
cessful solutions to production problems, utilizing the broad 
techniques of automation to attain long-range cost and quality 
benefits. 

Today’s machine builders must become tomorrow’s manu- 
facturing engineers. 


‘\a 
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USING DATA REDUCTION 


FOR CONTINUOUS PROCESSES 


Automatic control of individual process variables is not enough 


if optimum performance is to be obtained from a production sys- 


tem. Up-to-the-minute information is required by operators and 


managers so that more efficient and profitable use can be made 


of production facilities. 


Data reduction helps toward this goal. 


By W. E. CHOPE, President, industrial Nucieonics Corp., Columbus, Ohio 


IN INDUSTRY, we are familiar with auto- 

matic control of temperature, pressure, and 

many other variables. The key to automatic 
control of such variables is information, which, of 
course, must be obtained by representative measure- 
ment. In automatic process control a number of 
variables related to the process must be automati- 
cally controlled and these control functions com- 
bined in a compatible system to provide the de- 
sired end results. To aid in establishing goals and 
evaluating results obtained, data reduction can be 
used to present a selected group of data in pre- 
arranged form that is immediately and continuously 
useful. 

In automatic process control, measured informa- 
tion is compared to a target and error signals gen- 
erated to control an input. The form of this in- 
formation may be mechanical, pneumatic, or elec- 
trical signals. In data reduction, information is 
converted to digital form for the purpose of analysis 
The analysis of such information assists managers 
to make decisions which may also affect other areas 
of company activities. 


> Tin Plate Production 


One of the industrial areas in which data reduc 
tion has received considerable impetus is in the pro- 
duction of tin plate. Purchasing practice for this 
product has shifted because can makers feel that 
the yield of tin cans per ton of steel can be increased 
about 5 per cent by purchasing tin plate in coil 
rather than sheet form. 

In the manufacture of tin cans only prime tin plate 
may be used. Prime tin plate is that which is free 
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of surface and apparent defects, and also has no pin- 
holes. In addition, the sheet must have proper 
total gage thickness as well as proper thickness of 
coating on each side of the steel base stock. Because 
of the nature of the steel rolling process, off-gage 
strip will occur at both head and tail ends of a coil, 
and off-gage strip may also occur within the coil 
because of improper control. In a coil of tin plate, 
variations in included impurities, pinholes, hardness, 
coating thickness, surface characteristics, and other 
factors may occur within the length of a given coil. 

If a tin plate producer does not set up nominal 
specifications on how much prime and how much 
secondary material can be shipped in each coil, he 
eventually encounters customer pressure for better 
quality at the same price because of loose specifica- 
tions. Then, if he should set up a nominal specifi- 
cation and has no control or continuous data read- 
out on each coil, he will have no knowledge or ac- 
counting of how much material has been shipped 
that is prime and second-prime or secondary. He 
will thus face the losses, or go without rewards, 
when producing tin plate of a high prime yield. 

It therefore becomes necessary to devise a readout 
system to provide information which may be used 
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ultimately in the individual pricing of each coil. 
The same information is necessary in working to- 
ward higher quality strip resulting in a higher per- 
centage yield per coil. The transducers which serve 
as a basis for the data reduction system on the tin- 
ning line are currently in existence and are being 
used to provide information needed for other func- 
tions. Thus, the job of assembling a data reduction 
system is one of determining what end information 
is necessary and in what form it should be pre- 
sented. 

A layout of a tin plate data system is shown in 
Fig. 1. Transducers for measuring thickness of coat- 
ing on each side of the strip, total thickness of strip, 
pinhole detector, footage counter, and a visual in- 
spection keyboard feed information to the data prep- 
aration section. At the beginning of each run, the 
tolerances of each property being checked are in- 
serted in the patch panel by the operator. When 
starting each coil, the operator inserts identifying 
data such as coil number, shift, date, and operator 
code into the identification data section of the sys- 
tem. As the coil proceeds through the operation, 
data are stored until the completion of the run. At 
that time, a readout of pertinent data is made in 
any form such as a typewritten page, punched card, 
punched tape, or magnetic tape. 


> Cold Rolling of Steel 


Men of vision in the steel industry also began 
to apply the concepts of data reduction to the tan- 
dem cold reduction mill, Fig. 2. Such a mill takes 
a coil of some given strip thickness and reduces that 
strip to some desired thickness. The roller must 
decide where to apply pressure, how much, what 
the tension shall be, and maintain the whole system 
in balance. There exists an optimum ratio of pres- 
each stand and between 
stands, to obtain any exit gage as a function of the 
entry gage and properties of the strip. 


sures and tensions, at 


The heart of the control system in this case con- 
sists of gage thickness measurements between stands 
and at the entry and exit. The measurement of 
speed is also necessary. This information is fed to 
a computer controller which is preset to synthesize 
the characteristics of the rolling mill. The actual 
setup of mill characteristics is determined in advance 
and punched on a card. The card is fed to a card 
reader which sets up the desired mill functions in 
the controller. As information is fed back from the 
rolling mill, comparisons are made within the com- 
puter to the optimum predetermined balance char 
acteristics. The controller is thus in a position to 
compare various courses of action to optimum bal- 
ance characteristics, and feed information back to 
the mill to execute appropriate control action. 

Rolling information is also fed to the mill status 
board which apprises the roller of what is occurring 
within the mill. Such information includes for each 
stand the thickness, percentage reduction, speed, 
tension, and loading. 

For production control uses, information is read 
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Fig. 2—Diagram shows a tandem cold reduction mill 
which is automatically controlled and uses a data re- 
duction system. Production control information may be 
read out on typewritten sheets or punched tapes, and 
the data made available permit a production account- 
ing of what is happening as it transpires. 


out on typewritten sheets and perforated tapes on 
a shift or turn basis and read out in visual digital 
form and a printed ticket form for each coil. This 
information includes calculated speed, actual speed, 
speed ratio, elapsed time, operating time, time ratio, 
total footage, prime footage, and the prime yield 
This type of information permits a production ac- 
counting of what is transpiring at the time it is 
transpiring. With current information available, 
action may be taken to rectify production problems 
as they are occurring, as opposed to learning histor 
ically that they have occurred. 


> Paper Manufacture 


Fig. 3 illustrates a suggested over-all machine 
control and data readout system for a paper ma- 
chine. We have considered the two major functions 
of this machine to be that of properly laying out 
fibers and removing water from the stock introduced 
to the machine. Starting at the wet end, the system 
includes a stock gate or valve position indicator, and 
means to measure consistency and stock flow in 
terms of pounds per minute as the stock enters the 
machine head box. Fresh water flow in pounds per 
minute is also measured. 
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Fig. 3—Sketch illustrates possible configuration 
of data reduction system for paper making 
machine. By combining information from 
punched cards and the process instrumenta- 
tion the system can present hourly reports on 
process efficiency, product quality, and manu- 
facturing cost factors. 
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Directly over the slice a basis weight profile indi- 
mounted so the machine tender may 
see the profile being produced, as it is produced. 
There is also an indication of each slice screw posi- 
tion. It may eventually be feasible to automatically 
control servomotors on each slice screw from this 
measurement. Basis weight of paper coming from 
the wire is gaged and compared with the stock flow 
to determine the pounds of water removed on the 
This measurement may be used 


cator is 


wire per minute. 
to control vacuum at an optimum level and also as 
an indication of the freeness or slowness of the sheet 

In the press section, units measure felt condition 
in terms of ounces per square foot. Some mill oper- 
believe that greater economy will 
through replacement of press felts at a given felt 
condition, rather than operate with inefficiencies in 
the press section until a scheduled shutdown. A 
measurement of basis weight following the presses 
is compared to the basis weight measurement follow 


ators result 


ing the wire to determine the quantity of water 
removed in the press section. This permits uniform 
side to side setting of press rolls and may permit 
automatic control of press loading to some optimum 
Basis measurement following the 


value weight 


dryer section is used to control the stuff gate auto 








matically, as well as for comparision with the basis 
weight measurement following the press section to 
determine the water removed in the dryer section 
Since the dryer section is designed to drive out a 
given number of tons of water for a given Btu input, 
and since the cost of removing a pound of water 
in the dryer is eight to ten times the cost of remov- 
ing it in the press section, the economics are self 
evident. This measurement of water removal in 
the dryer may be used for the control of steam to 
the dryer section 

On the dry end there is a moisture measurement 
and a formation gage. The readout of this moisture 
measurement is to be in pounds per ream as well as 
per cent moisture. Formation presents an interest- 
ing measurement problem because there is no de- 
finition of formation, as yet, that can be reduced to 
a quantitative measurement or a numerical value. 

I believe a high speed measurement of the den- 
sity variations in the sheet can be accomplished, and 
that this will present a useful measure. Following 
the stack are break detectors, a width gage to meas 
ure trim, and a footage counter. 

Since a paper machine is designed to produce a 
given number of tons of paper at a certain quality 
level, the readout information is presented in three 
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sections—production efficiency, product quality, and 
manufacturing costs. The production efficiency in- 
formation consists of quantitative data which are 
compared to goals and the percentages of actuals to 
goals. Basic information presented includes stock 
flow; water removed in the Fourdrinier, press, and 
dryer sections; fresh water flow; felt condition; steam 
flow; broke at the wet end, dry end and after 
calendering; causes of broke; downtime; area pro- 
duction; and tonnage. This information is read 
out visually on a panel and digitally on a type- 
writer in the form shown in Fig. 4 every hour or on 
a demand basis. 

The quantity information is fed through averag- 
ing, variance, and percentage computers and simi- 
larly read out. Examples of the data presented in- 
clude basis weight, both average and variance; for- 
mation, both average and variance; and moisture, 


Fig. 5—Management can be 
automatically provided with 
this current report on manu- 
facturing costs as the costs 
are incurred. Corrective 
measures can be taken 
promptly so that they can be 
effective at the time when 
correction is required. 


both average and variance. This information is 
read out digitally by an electric typewriter as shown 
in the lower section of Fig. 4. 

Production and quality information is fed to a 
cost computer together with raw material costs, 
labor rates, overhead rates, dry broke costs, wet 
broke costs, steam costs, and fresh water costs to 
determine process manufacturing costs. The process 
costs are computed and printed out as shown in 
Fig. 5. The manager thus has before him on an 
hourly basis, or on demand, current data on costs 
of raw material, fresh water, steam, wet broke, 
dry broke, downtime. A summary of manufacturing 
costs and dollar credits is included so that he may 
know the accrued costs and credits as they are being 
incurred. 

As more precise and timely information is made 
available to management, the advantages of data 
reduction systems will be more widely recognized. 
This recognition and continuing development in 
equipment and systems will bring applications of 
company-wide systems for centralized control of 
many widely-separated plants. 


Fig. 4—Sample of report form 
which can be read out hour- 
ly or on demand. Copies of 
this report would be auto- 
matically made available to 
engineering and quality con- 
trol departments. 
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Steel panel for a refrigerator 
cabinet is caught in a blur of 
motion as it emerges from a 
Struthers Wells Corp. blank- 
ing press in which notching 
and piercing operations are 
done. After changing direc- 
tion on the transfer device 
in the foreground, each sheet 
is fed lengthwise into Yoder 
Co. forming rolls in the back- 
ground where flanges are 
rolled on each side. 


MAKING 


AUTOMATION 
TODAY 


REFRIGERATOR 


CABINETS 


ON AN AUTOMATED WELDING LINE 


By V. C. RICE, Vice President, Manufact 


MANUFACTURERS producing products in 

the highly competitive home appliance market 

are constantly faced with holding the price 
line against material and labor cost increases. Few 
large producers of metal products have to meet keen- 
er competition than those who build electric refrig- 
erators primarily for use in private homes. Despite 
advances in the costs of material and labor, the price 
line must be held to compare favorably with other 
competitors’ products or the refrigerator manufactur- 
er is faced with the loss of a sizable share of the pros- 
pective market. Due to this high competition, the retail 
price of home refrigerators has advanced very Lttle in 
the past decade and increasing costs have been met 
by more efficient production methods and higher 
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ring and Engineering, Norge Div., Borg-Warner Corp., Muskegon Heights, Mich 


productivity 
automation. 

This point is aptly demonstrated by three new 
refrigerator production lines recently installed at a 
Michigan plant of Norge Div., Borg-Warner Corp. 
Costing approximately $3 million, the three lines 
represent the largest single investment ever made 
by this division for production economy through 
more efficient methods and equipment. 

The three production lines produce three basic 
components that eventually are assembled into an 
electric refrigerator for home use. The longest line 
is 150 feet in length, has twenty production stations, 
and manufactures the outer cabinet of the refriger- 
ator. The second unit performs ten automatic opera- 


through the extensive application of 







































tions on an 80-foot line and makes the food com 
partment that fits into the outer cabinet. The third 
line is the shortest (45 feet) and assembles outer 
door panels (inner door panels are molded plastic) 

Flexibility is the keyword in the design of the new 
lines for they are not confined to producing only 
one size or model of a refrigerator. Each line not 
only handles major models and sizes—from single 
door refrigerators to two door models with separate 
freezers—but each line can be quickly and easily 
changed from one model to another. This produc- 
tion flexibility was further extended in the design 
so that the lines will handle new models contem 
plated during the next five years with only com 
paratively minor changes in the production equip 
ment. Amortization of investment is based on this 
consideration, and it effectively demonstrates that 
automation is not rigidly restricted to production 
for a short period or one model year, but, by proper 
design, can be flexible enough to encompass many 
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outer flanges. 


Through feed shuttle unit 





From the forming rolls in the 
background, steel sheets are 
transferred horizontally into 
the first station of the twenty- 
station United Welders Inc. 
cabinet forming line. A vac- 
uum cup lift unit transfers 
each sheet from a roller table 
onto a through feed shuttle 
unit. At the next station of 
the 150-foot line two to five 
freezer mounting brackets 


are welded to the inner 
flange of the flat panel. 





model years and amortization over a much longer 

period than has been thought feasible heretofore 
The most interesting of the three 

of equipment integration and automation is the out 


lines in terms 


er cabinet line which is shown in accompanying il 


lustrations. This line makes five different cabinet 


models at present, and changeover time from one 


model to another averages 30 minutes—in most 


cases accomplished by pushbutton. At certain sta 
tions where changeover time would be excessive, 
a second machine has been installed to eliminate 
altogether 


changeover these special stations, one 


machine performs operations on three large cabinets 
and the second machine does the same yperation OF 
two smaller cabinets. 

The twenty-station cabinet line may be regarded 
as a series of automatic welding machines integrated 
into a continuous production line by transfer equip 
ment between machines and by loading and posi 
g devices for feeding 


tionin parts into various sta 









Load mounting brackets 
and lift sheet to weld. 


Skew form at eight places. 
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| After the sheet is automatically transferred to 
3 the third station, a retractable inner fixture 
—— (upper left) rotates 90 degrees onto the flat 
sheet. Forming wings on each side bend the 
flat panel into a U-shape to make the two sides 
and top of a cabinet. Two seam welding heads 
and two air-operated welding guns then auto- 
matically weld the front and rear corners of the 
cabinet. After retraction of the inner fixture, 
grippers clamp the sides of the shell and transfer 

it by overhead carriage to the next station. 


tions. All major components of the line were built 
by United Welders Inc. in 
Norge engineers who specified the working require 
of the 
perform much the same 
with a 


close co-operation with 


ments at each station. Some welders in the 
line also do forming and 
job as could be done by a tangent bender 
supplemental welder 

At each there is a fixture 


that locates and clamps the cabinet and any supple- 


station on the line, 


31 inch cabinet 
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Back panel is positioned and welded to the 
cabinet shell at either the fourth or fifth sta- 
tions, depending upon which size of cabinet is 
being processed. Gripper transfer device low- 
ers the inverted shell onto a table and releases 
it. The table crossfeeds the shell into the weld- 
ing machine where the back panel has been 
pivoted into welding position by a two-position 
fixture. Then 42 air-operated welding guns 
spot weld the back panel to the cabinet shell 
Gs an operator loads another panel onto the 
second position of the fixture. 


| 4 | 


and gussets that are 
Where necessary, fix 
tures can be elevated to more than one working po 
Welding 


guns or seam welding wheels are rotated or other 


mental parts such as brackets 
to be added at that station. 


sition to accommodate model variations. 
wise brought into position to weld seams and joints 
automatically, and then retracted. The 
locks, and the 


station. In 


fixture un 
transferred to the 
addition to welding stations, 


cabinet is next 


there are 
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The electrical control panels for 
the automated line are located 
on a balcony parallel to the 
cabinet line. A circuit diagram 
of each station in the line is 
mounted on the front of one 
panel in each control group. 
Pilot lights alongside each dia- 
gram indicate the functioning 
of various subcircuits in the dia- 
gram and aid maintenance per- 
sonnel in locating malfunctions 
quickly. 


other stations where metal forming is performed and 
where cold planishing of welds is done. At the last 
station the cabinet is lifted and turned 90 degrees, 
then rotated down from a vertical to a horizontal 
position before being released onto an inspection 
table. 

Transfer of cabinets between stations is accomp 
lished by shuttles, slides, or carriages. Some transfer 
devices have grippers that shuttle back and forth 


c 5 | 

At the eighth station a crossrail is loaded onto a chain- 
driven fixture which elevates the crossrail, carries it 
approximately 3 feet across the top of the welder, and 
lowers it into position inside the cabinet shell. Two 
guns spot weld the crossrail to the outer flanges of the 
cabinet. The cabinet then is shuttled to the next sta- 


tion where other guns apply additional welds to the 
crossrail. 


on an overhead track. One of these units is located 
at Station 3. It grips the cabinet shell after form 
ing into a U-shape, elevates the shell, and moves it 
to the next station. Action of this and other transfer 
devices is automatic and takes place in timed rela 
tion to other operations. 

All units in the line are interlocked to move in 
A few 


motions are controlled by manual pushbuttons, both 


correct sequence and without interference 


} 


® 4,) is 4 
Weld front 
inside corner 
flanges on 
overlap area 
(some models) 


Load and weld 
bottom panel 
4o front 
crossrail and 
+o back panel 
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At the last station in the line the completed cabinet 
shell is elevated, rotated 90 degrees about a vertical 
axis, and then rotated 90 degrees about a horizontal 
axis. Vacuum cup grippers hold the cabinet during 
this operation and release the cabinet onto an inspec- 
tion table. After inspection, the cabinet is conveyed 


to cleaning and enamel finishing lines. 


for operator safety and to give those who must 
place some parts manually time to do so before 
the welding components function. Interlocking and 
operating systems are controlled by electrical equip- 
ment, mounted in groups of cabinets on a balcony 
parallel to the line. Each station in the line has its 
own group of control cabinets. On the door of one 
cabinet in each group is a wiring diagram of the 
station’s electrical control system. Checkpoints with- 
in the wiring diagram are wired so that the circuit 
and components can be quickly checked with a 
test probe and glow light without breaking con- 
nections or removing any components. To further aid 
maintenance personnel, a series of pilot lights is 
mounted beside the wiring diagram, and these illu- 
minate as various sequences in the control circuits 
operate. To avoid delay in correcting malfunctions, 
an electronic specialist and a tool mechanic are on 
duty on the line at all times. 

At certain stations in the line, supplementary 
parts such as brackets, gussets, and crossrails must 
be added. These components are hand loaded onto a 
fixture which is then elevated to welding position. 
When the welds have been made, the fixture re- 
leases the part and returns to floor level for reload- 
ing. At the station where the back panel is added 
to the cabinet, another method of part placement 
is used. At this station an operator loads the back 
panel vertically on a fixture which pivots it into 
position. A table lowers the cabinet shell and feeds 
it transversely over the back panel. Banks of weld- 
ing guns then move in to weld the sides and bottom 
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All three new lines represent up-to-date auto- 
mation techniques for this type of work and effect 
large economies in labor, especially in handling. 
For example, on the cabinet line only eight men 
are normally needed to turn out 150 refrigerator 
cabinet shells per hour. These operators have only 
to load subassemblies onto the line at various sta- 
tions and to push operating pushbuttons. From the 
time the sheet metal blanks enter the line until 
the finished cabinets emerge and are dropped onto 
the inspection table, the cabinets are not handled 
manually. Other large labor economies are experi- 
enced on the food compartment line. Normally, only 
one operator is required on the 13-station line. 
However, two other men are required to feed strips 
to a blanking press feeding the line, and an inspec- 
tor checks the finished compartments as they leave 
the end of the line 





MAIL PROCESSING 


ADVANCES WITH 
AUTOMATION 


The U. S. Post Office Department is being called on to process 


a rapidly increasing volume of mail. To help meet this demand 


they are working on automatic machines and equipment to rapid- 


ly perform tedious and fatiguing operations so that postal em- 


ployees can be more effectively employed. A review of some of 


this equipment includes developments which can also be applied 


on the industrial scene. 


PROCESSING about 60 billion items per year, 

providing service to more than 175 million 

customers, employing more than 500 thousand 
workers, and having yearly financial transactions of 
21 billion dollars, the U. S. Post Office Dept. is a ma- 
jor business. Unlike private industrial organizations, 
the Post Office Dept. has no control over production 
volumes. Also, the mail being moved must be han- 
dled as a perishable, time-value product. There is a 
critical shortage of post office workroom space, and 
labor costs are excessive because of manual working 
of mail. The situation has been constantly aggra- 
vated by the rapid increase in mail volume and the 
great peak loads of mail hitting the post offices in 
the early evening hours. 

In an operation under these conditions one would 
expect to find in use procedures and equipment rep- 
resenting advanced automation developments. For- 
tunately this expectation can now be realized at 
some points in our land. Much of the credit for 
such advances can be assigned to the Office of Re- 
search and Engineering set up after Postmaster Gen- 
eral Summerfield decided on a program of modern- 
ization. This group is charged with the continuing 


This article is based on material supplied by M. B. Feimster, 
acting deputy director, and L. A. Decker, industrial engineer, Office 
of Research and Engineering, Post Office Department 
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responsibility of providing department officials with 
technical assistance in the application of modern en 
gineering techniques to postal operations. A staff 
of engineers has been gathered to apply available 
equipment where suitable and to outline the projects 
for development of special equipment where neces- 
sary. Co-operation of other government groups, 
such as the National Bureau of Standards, has been 
enlisted and the interest of research and equipment 
development firms from private industry has been 
sought. 

Members of the staff of the Office of Research 
and Engineering are engaged in such work as de- 
termining the equipment and layout requirements 
necessary to handle all types of sacked mail (often 
called bulk mail) speedily and safely; developing 
new letter and parcel handling techniques, produc- 
tion standards, and procedures; developing func- 
tionally designed vehicles for postal operations; and 
writing procurement specifications. Other staff 
members are busy writing standard operating pro- 
cedure manuals and technical instructions, with the 
expectation that technical training will be provided 
to postal employees to sharpen old job skills and 
develop new ones. 

The modernization program is a race with catas- 
trophe—the catastrophe of too little equipment, too 
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late to handle the increasing mail volume. Even 
now, much mail is being worked in unsheltered 
areas, and the employment of mail handling per- 
sonnel is critical in some cities. 

Approximately 30 to 40 per cent of post office 
workroom floor space is devoted to working parcel 
post, using only about 5 per cent of the work force. 
About 75 per cent of the post office mail handling 
work force is used to work letter-size mail. The 
best approach to improving this situation appeared 
to be to attack the parcel post space problem to 
increase productivity per square foot of floor space, 
and attack the letter-mail sorting problem to increase 
manhour productivity. 


> Adoption of Existing Equipment 


Immediate attention was given to surveying post 
office operations to determine the potential applica 
tion of common industrial type equipment to bulk 
mail handling operations. Steps were taken in col- 
laboration with the Bureaus of Operations, Trans- 
portation, and Facilities to provide post offices with 
bundled mail tying machines, various types of fork 
lift trucks, portable conveyors, and other equipment 
to facilitate the handling of bulk mail. Expendi- 
tures for fixed conveyors, heavy duty portable con 
veyors, fork lifts, dockboards, skids, pallets, tractors, 
battery chargers, and other materials handling equip- 
ment over a five-year period have amounted to 
several millions of dollars. 

Supplementing the installation of this bulk mail 
handling equipment, engineering surveys and studies 
are being made to determine further requirements 


Unculled mail 


of industrial trailers, electric trucks and _ tractors, 
platform skids, ramps, and dockboards. These 
studies have revealed some needed improvements 
and modifications in the existing equipment 


> Developing Special Machines 


A long range program has been established for 
mechanization through research and development of 
machines designed specifically to do post office work. 
Each function in the sequence of mail operations 
from collection to delivery was analyzed, and im- 
provement projects were established. Priorities were 
determined primarily on the principle of “first things 
first” to effect the greatest cost reductions in the 
quickest time, within fund limitations. 

The major problem still is the predominance of 
manual performance of physical movements. Im- 
proved methods and better scheduling are worth- 
while programs, but higher operating economies can 
be achieved only by using automatic equipment so 
that mail received at the docks is processed through 
the culling, canceling, postmarking, and sorting op- 
erations by machines 


> Culling 


When bags of mail arrive at a post office, parcels 
and letters may be intermixed in each bag. The 
first process is therefore usually to cull parcels out of 
the letter mail. Initial development work was begun 
in 1953 on a prototype device to automatically 
cull, face, and cancel letter mail. When finally com 


barrier beit 


Packages and 


thick letters 
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pleted it proved the feasibility of such a development 
and identified the probable design approach. 

Two parallel development efforts are in progress 
under contracts with Emerson Radio & Phono- 
graph Corp. and American Machine & Foundry Co. 
One of the two designs will be selected for further 
improvement and production, or a new unit will be 
developed incorporating features of both machines. 
On the prototype models, culled mail will be accum- 
ulated in output stackers and manually fed into the 
facing and canceling stage. The next objective will 
Present de- 


This 


be to mechanically link the two stages. 
sign capabilities are 30,000 letters per hour. 
suggests an economic installation in offices proc- 
essing 200,000 pieces of originating letter mail daily. 

Mail is manually dumped from sacks into a feeder 


hopper on the AMF culler, Fig. 1. An elevated belt 
carries mail upward to a slide and a transport belt. 
Two barrier belts are positioned at 45 degrees across 
the transport belt. The first barrier is about ' 
inch above the transport belt and sweeps large 
flats, parcels, and like material off the belt. The 
second baffle is 1/4 inch above the belt and sweeps 
off thick or bent letters. Passable letters which may 
be swept off with thicker items have another op- 
portunity to be separated from them on a second 
transport belt. 

Letters from the two transport belts are chuted 
onto a tilted feeder belt. Surges in volume in excess 
of 30,000 pieces per hour fall off this belt onto a 
conveyor which returns the excess mail to the feeder 
hopper. The feeder belt delivers the stream of letters 
to an array of belts which thin out and separate 
the letters into a single file stream. Knockdown 
fingers, “flat” eliminators, key ejectors, and doubles 
retarders are included in this array. 

In the Emerson culler, sacked mail is also man- 
ually dumped into a feeder hopper. An array of 
three inclined belts spreads and separates the mail 
into a thin layer, and a weigh pan regulates the 
stream volume. Mail drops into a 5-channel, V- 
trough orientation chute which aligns letters and 
flat articles in a vertical position. 
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Fig. 3—The mechanical handling system partially shown 
in this picture was developed to improve manual sort- 
ing of letter mail by destination. Faced and canceled 
letters move to sorting clerks in trays. A cleated belt 
conveyor running under the sorting cases carries 
bunches of sorted letters to an assembler who loads 
them in trays for subsequent processing. 


Below the orientation chute is a 5-channel bulk 
separator which culls out articles greater than |, 
inch thick by means of aperture belts, and drops 
the thick items on a transverse belt. Thick items 
are conveyed off as a separate output while thin 
items drop through the moving aperture belts and 
are conveyed through an ejector station. The 
ejecting mechanism diverts mail exceeding 6 inches 
in height onto a separate transport system. Clean 
letter mail passes to the facing and canceling 
operations. 
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> Facing and Canceling 


After letters have been culled from the incoming 
mail, the address faces must be oriented for reading 
and the stamps canceled. It appears that develop- 
ments are well on the way to taking the drudgery 
out of mail facing. In the not too distant future, 
a machine should be available that is capable of fac- 
ing 30,000 letters per hour when manned by 
one or two trained postal technicians. Under pres- 
ent procedures, it takes at least 20 men, working 
at a steady pace, to manually face and cancel the 
same number in the same time. 

For about six years, efforts have been directed 
toward the development of a device for automatically 
performing the facing and canceling function. One 
prototype was developed and tests were conducted 
in 1955. Design experience was gained which pro- 
vided the basis for further contractual efforts. Three 
firms engaged in this program are Pitney-Bowes 
Inc., Emerson Radio & Phonograph Corp., and 
American Machine & Foundry Co. It is estimated 
that over 100 machines of the types being worked 
on can be assigned economically in our 50 largest 
post offices. 

In the Pitney-Bowes machine, Fig. 2, the flow 
of letters is controlled by a demand feeder at the 
input to the machine. Two electronic recognition 
units scan the lower edge of the document. By 
relative light reflectance the units determine whether 
the stamp is on the leading end of the lower edge, 
the trailing edge, or neither. The scan for stamp 
leading is initiated when the leading edge of the 
letter interrupts a light beam. Sensing of a stamp 
by the scanner for stamp leading actuates one of two 
canceling dies. If the stamp is on the trailing edge 
of the bottom of the letter, the reference is the mak- 
ing of another light beam by the trailing edge, and 
the scanner for stamp trailing actuates the other 
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Fig. 4—At Silver Spring, Md., 
this manually controlled Tran- 
sorma machine is sorting let- 
ter mail into 300 destination 
receptacles. Addresses are 
read on faced and canceled 
letters by operators seated at 
keyboards. Depressing of ap- 
propriate keys automatically 
controls movement of letters 
to selected destination re- 
ceptacle. 
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canceling die. In each case the scanning action is 
timed to avoid effects from air mail borders, windows, 
and random inscriptions on the document. Gates in 
the stacker are actuated to sort the letters into three 
groups—canceled stamp trailing, canceled stamp 
leading, and uncanceled. Mail which accumulates 
in the uncanceled group is manually inverted and 
rerun. 

The Emerson machine applies a once-through 
approach to facing and canceling. A feeder auto- 
matically inserts individual letters into the system 
with 15-inch spacing between leading edges. Two 
flying spot scanners with associated circuits scan 
for stamps as letters pass them. Information on 
the position of the stamp is stored in a magnetic 
drum and relayed to the appropriate one of six 
canceling heads. The canceling head corresponding 
to the position of the stamp moves out of its normal 
position to cancel the stamp as the letter moves 
through this station. The magnetic drum also con- 
trols gates which stack the letters into five groups— 
stamps down, trailing; stamps down, leading; stamps 
up, trailing; stamps up, leading; and rejects (no 
stamp or three stamps). Present circuits are de- 
signed to recognize only single or double-stamp 
combinations. 


> Letter Sorting 


After letters are faced and canceled they must be 
sorted according to their destinations. Under 
manual procedures, mail sorting is a mass clerical 
job requiring an army of postal clerks. Several 
groups of labeled cases are used for each sorting 
operation. The sorting clerk reads the address, then 
drops the letter into the correct case. Letter mail 
sent to a distant city first goes through the “out- 
going primary” separation, that is separation by 


the name of the state to which it is addressed; then 




























































it moves to the “outgoing secondary” where it is 
separated by designated cities within that state. 
When letters reach the destination post office they 
undergo a “city primary” separation for postal sta 
tions and a “city secondary” separation for the 
individual carrier serving the destination address. 

A handling system called the “Mail Flo” system, 
Fig. 3, has been installed in some locations to im- 
prove sorting operations. Letter mail which has 
been culled, faced, and canceled is stacked into plastic 
trays 24 inches long. The trays are placed on a 
conveyor and moved to a release and control point. 
Cases are diverted to auxiliary conveyors along which 
are manual sorting stations. The postal clerk takes 
a tray from the auxiliary conveyor and sorts the 
letters into pigeonholes. A cleated belt also runs 
past these sorting stations. When a pigeonhole is 
filled or a signal given over an intercommunication 
system, the sorting clerks take the letters out of the 
pigeonholes and put them on the cleated belt. An 
assembler stands at the end of the belt and puts 
the groups of letters in trays. They are dispatched 
on a conveyor for secondary handling. The proper 
secondary sorting section is identified by a code card 
fastened to the edge of each tray. The system in- 
cludes overhead belts for sequential storage of over- 
loads, and for temporary storage of nonpreferential 
mail. 

The volumes of letter mail processed and man- 
power productivity have generally been determined 
by linear measurement and the use of multiplier 
factors. Weight measurement has been recognized 
as a more accurate method, and automatic weigh- 
ing equipment has been built for use with the Mail 
Flo system. The weighing station is in the conveyor 
system from the outgoing primary section. Each 
tray is weighed, and information from the coded 
card on the tray is stored in a recording device. 
Information is stored as to weight and number 
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Fig. 5—A manually controlled Bell 
sorting machine is in operation at 
Washington, D. C. Shown (left) are 
two of six operator keyboard sta- 
tions. The operator reads the address 
and depresses keys designating the 
destination receptacle. The letter is 
fed into a transport box which selec- 
tively deposits it in a destination re- 
ceptacle. Shown (Below), letters are 
taken from these receptacles for fur- 
ther processing. 


























of trays en route to any of 35 different destinations 
Cumulative data are recorded on tape when a key is 
depressed. 


> Letter Sorting Machines 


To further speed the sorting of letters, manually 
controlled machines have been built in which the 
operator reads the address and keys the destination 
into a control system. The letter is then auto 
matically carried to a receptacle for the selected 
destination. 

Since April, 1957, a machine of this type called 
the “Transorma,” Fig. 4, has been in operation at 
Silver Spring, Md. Pitney-Bowes Inc., working with 
Werkspoor N. V., Amsterdam, Holland, supplied 
this machine. 

In May, 1958, a machine, Fig. 5, called the “Bell” 
machine, was put into operation in the Washing- 
ton, D. C. Post Office. This machine was built 
by a Belgian subsidiary of International Telephone 
& Telegraph Corp. Each of six operators sitting 
at keyboards can sort 3000 letters to 300 destina- 
tions every hour. Six operating desks, each equipped 
with a keyset and an inclined loading ramp on 
which the incoming mail is stacked, are located 
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along the side of the machine. Letters are con- 
veyed individually past the operator, who presses 
keys to send each letter to its destination receptacle. 
If the operator should punch the wrong code, he 
has three seconds to remove the letter from the 
system. If he finds an illegible address, he directs 
it to a special receptacle. 

The distribution section of the machine is built 
within a large tubular frame. In an endless chain, 
626 transport boxes successively pass the operators’ 
desks and each of 300 destination receptacles. Letters 
are dropped into the transport boxes from the op- 
erators’ desks and automatically discharged into 
the selected destination receptacles. 


The National Bureau of Standards has been given 
the task of designing an optimum letter mail sorter 
suitable for larger post offices and developing such 
designs through the breadboard stage. The Bureau 
chose to expand the usable capacity of the key- 
board type sorter by adding an electronic destina- 
tion directory and by separating the keyboard equip- 
ment from the sorter proper. 

Laboratory mockups for this system have been 
developed by Rabinow Engineering Co. under a 
contract supervised by the Bureau of Standards. 
The keyboard is part of a coding machine, Fig. 6, 
in which letters are individually placed in a read- 
ing position in front of an operator by mechanical 
means. He reads the address and depresses keys 
which print a coded abbreviation of the address on 
the back of the letter. The coded destination is 


recorded by printing selected dots out of a standard 
pattern of possible dots. The coding machine op- 


erator also presorts the letters, by operation of push- 
buttons, into four categories—local, outgoing, air- 
mail, or miscellaneous. 

The Data Processing Division of the National 
Bureau of Standards has been working on the de- 
velopment of a suitable code. It has been stated 
that this code should possess the following charac- 
teristics: 1. It should be a universal type applicable 
to all post offices rather than a code custom made 
for a given office to accommodate the frequency 
distribution of mail into and from that office. 2. This 
universal code should be applicable to both in- 
coming and outgoing mail. 3. The code should em- 
ploy abbreviations rather than arbitrary code desig- 
nations. Many codes that exhibit these characteristics 
have been explored and evaluated. Human engi- 
neering tests are being conducted to determine op- 
erator coding speeds and associated error rates for 
the more promising codes. 

As indicated by the laboratory mockup, Fig. 7, 
the sorting machine in this system consists of a 
large number of pockets, on an endless conveyor, 
into which letters are dropped. Electromechanical 
equipment controls the dropping of a letter from a 
pocket into a specified receptacle. 

As a letter is fed into the sorting machine, the 
printed code is scanned by a reading head. The 
signals from the reading head go to a directory which 
identifies the desired receptacle for the coded 
address. 

Each pocket on the conveyor has a control rod 
carrying 12 nylon wheels, Fig. 8, each of which can 
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be shifted laterally on the rod into either of two 
positions. The directory controls a device which 
shifts the code wheels for each pocket as required. 
As the conveyor moves, each set of 12 wheels rolls 
over tracks designed so that when the correct re- 
ceptacle is reached, all of the wheels drop into 
depressions and the letter drops from the pocket 
into the receptacle. The code wheels are shifted 
back to their normal positions after the pocket is 
emptied. 

The directory is a unit that converts, according 
to a predetermined schedule, the information from 
the 64-bit code of the address on the envelope to 
a 12-bit code for setting the code wheels on each 
conveyor pocket. The directory uses a stack of 
64 thin plates of stainless steel, Fig. 9, each about 
1 foot square and suspended on edge. Each plate 
has an individual pattern of holes punched out on 
a 1/16-inch grid in 12 areas of the plate, and is 
suspended so that it can be individually moved side- 
wise 1/16 inch from a normal position by an elec- 
tromagnet. Behind the stack of plates are 12 photo- 
tubes, each of which sees one of 12 areas on the 
back face of the plate stack. In front of the plate 
stack is a light source that illuminates the entire 
front face of the stack. When selected plates are 
shifted in accordance with the signals from the 
scanner reading the 64-bit address code, certain 
of the 12 phototubes receive light and actuate 
elements to shift the code wheels on the conveyor 
pockets. 

This sorting machine is designed to have several 
code reading stations in parallel to attain a capacity 
of 36,000 letters per hour. A contract has been 


Fig. 6—Shown is a laboratory version of an address 
coding machine designed for use with an automatic 
sorting machine. The operator reads the address and 
depresses keys in accordance with an abbreviation 
code. A 64-bit code pattern of dots is then printed 
on the back of the letter to record the coded address. 















































let to build such a unit with 1000 destination re- 
ceptacles. Surveys of postal operations indicate 
that there are about 55 post offices requiring sorting 
rates in excess of 36,000 pieces per hour, 16 hours 
per day, where the assignment of such equipment 
appears practical. 


> Automatic Reading 


Another development which holds promise is in 
equipment to automatically read addresses. ‘Two 
prototypes have been worked up—a presorter and 
a reader-sorter. The presorter culls out letters 
addressed in script, window envelopes, and other 
material which the reader-sorter finds unintelligible. 
The presorter uses a flying-spot scanner to detect 
whether the address is readable by the reader- 
sorter. The laboratory model is said to distinguish 
“readable” material from “nonreadable” mate- 
rial with an accuracy of 98 per cent. 

“Readable” mail is fed to the reader-sorter at 
a speed of 30 ips. A flying spot scanner is used 
that can read 300 characters per second with ap- 
proximately 20 scans per character (when there are 
10 characters per inch). Logic in the recognition 
unit is based upon a division of letters into three 
classes: 1. Tall (b, d, f, h, i, j, k, 1, and p). 2. 
Three crossing (a, e, s, and z). 3. The g special. 
The characters c, m, n, 0, r, u, v, Ww, and x are not 
used but will be if future systems require more in- 
formation. ‘The characters y and t are subject to 
excessive variation in size and probably will not 
be used. The laboratory model of the reader-sorter 


can analyze and identify “acceptable” mail ad- 
dressed to 


18 destinations. Results indicate that 
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Fig. 7—This laboratory model 
of an automatic letter sorting 
machine can automatically 
read coded addresses and 
separate letters for different 
destinations. After the coded 
address is read, the letter is 
dropped into a pocket in a 
handling arrangement for 
transport to a destination re- 
ceptacle. 









Fig. 8—Each pocket in the sorting machine, Fig. 7, has 
a control rod carrying 12 nylon wheels. For mechan- 
ical convenience, 14 pockets are combined in a single 
carrier unit. Each wheel can be shifted to either of 
two positions on the rod. These code wheels are set 


in response to the address code so that the wheels 
will release the letter when the pocket is over the 
specified destination receptacle. 






the present 


criteria are sufficient for a primary 
sort, but that additional criteria will be necessary 
to significantly expand the number of sorts. 


> Parcel Sorting 


In the processing of parcel mail, a primary area 
for improved equipment is in the sorting of the 
parcels by destinations. Two prototype systems have 
been developed for postal use. One system called 
the “Greller” system was supplied by Nelson Labora- 
tories Inc. The second system was developed by 
Jervis B. Webb Co. 

The Greller system has been installed in the 
Baltimore, Md., Post Office. In this installation, 
postal clerks mark a destination code on parcels as 
they load them on a conveyor. As each parcel 
passes a keying station, the code number on the 
package is entered on a keyboard and stored in a 
magnetic tape memory synchronized with conveyor 
movement. The conveyor runs past drop chutes, 
Fig. 10. Above the conveyor at each chute loca- 
tion is a diverter paddle arrangement. When a 
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Fig. 9—View shows partially assembled directory unit 
which converts information from the 64-bit code on the 
envelope to a 12-bit code for setting the code wheels. 
Each possible dot in the 64-bit address code is repre- 
sented by a movable steel plate. Twelve photocells 
view nonoverlapping areas of the stack of plates. Pat- 
terns of holes in the plates admit light to selected 
photocells as determined by the pattern of dots on the 
envelope and the preset conversion schedule. 
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parcel reaches the chute called for as it passed the 
keying station, the control unit selectively actuates 
the diverter at that chute. The package then slides 
by gravity down the chute. Using eight operators, 
this equipment has a design capacity of 12,000 
parcels per hour. 

For the Washington, D. C., Post Office, the 
Webb system will consist of a supply system, eight 
operator stations, and a distribution system. At 
the foot of a supply slide will be eight belt con- 
veyors feeding the operators’ stations. Adjacent 
to each station will be a conveyor carrying trays 
at 27-inch intervals on an endless steel chain. As 
an operator places a parcel on a tray he will depress 
buttons corresponding to the destination. A memory 
system using a series of magnetic discs will be 
synchronized with the tray conveyor motion. When 
the tray reaches the appropriate point, the control 
system will cause the tray to tilt and discharge the 
parcel to a transverse conveyor belt. Design capac- 
ity for each station will be 1200 parcels per hour, 
and the system will permit 31 separations. 

These are some of the interesting equipment de- 
velopments which the Post Office Department hopes 
will help it to meet the increasing service demands. 
In fact, if developments are successful, and are cou- 
pled with the most effective transportation media, the 
goal of next day delivery of letters between any two 
cities in the United States will be reached. 


Fig. 10—In this parcel sorting installation at Baltimore, Md., an operator depresses 
keys on a keyboard to record the destination of parcels moving past him on a con- 


veyor. 


The destination information is put into a magnetic tape unit which is syn- 
chronized with the movement of the conveyor. 


When the parcel reaches a chute for 


the selected destination, it is moved off the conveyor by diverter paddles which are 


moved down to intercept the package. 
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REDUCE DOWNTIME BY 


COUNTERACTING VOLTAGE DIPS 


IN INDUSTRIAL CONTROLS 


Increasing use of electrical components in complex arrangements 


places a premium on obtaining uniform voltage supply—and as 


the author explains, obtaining the requisite uniformity of voltage 
is a problem to be solved within the plant. 


By G. W. HEUMANN, industria! Engineering Section, General Electric Co 


CONTINUITY of service has always been 
an important consideration in electrical power 
systems. Ideally, there should never be any 
variation in supply voltage or any interruption in 
the flow of power. However, this ideal condition 
can never be attained, and all power systems are 
subject to disturbances, due to switching surges, 
lightning strikes, line faults, and the like. 
Lightning strikes on transmission lines feeding 


Schenectady, N. Y 


an industrial power system may cause power system 
voltage to dip to approximately 30 per cent of 
nominal voltage. The duration of such dips is the 
time which the system relays and circuit breakers 
require for clearing such faults. Depending on 
type of relays and circuit breakers employed, th« 
duration of such dips may be expected to last from 
3 to 15 cycles. 

Lightning is not the only cause of transmission 


Fig. 1—This automotive assembly plant turned to a voltage stabilizing transformer, 
shown mounted atop control unit for conveyors, in order to prevent shutdown of con- 


veyor operations because of voltage dips. 


Without voltage stabilizers, plants such as 


this have experienced 30 to 40 shutdowns, during the season when lightning storms 
are prevalent, because of voltage dips caused by lightning strikes on transmission lines. 





line faults. Arc-overs to ground may be caused by 
accumulation of dirt and moisture on insulators, 
mechanical failures, conductor breakage, animals, 
and many other incidents. Such occurrences will 
result in similar voltage dips on the system during 
the time interval required for fault clearing. 

In the past, plant shutdowns due to voltage dips 
have been a nuisance, but not a problem of vital 
importance. In non-automated plants, the individ- 
ual machine operators restarted their machines after 
a stoppage. Some individual automatic drives, such 
compressors, etc., restarted by them- 
the voltage disturbance was over. 

In automated plants, individual machines can 
be integrated in a system of sequentially operated 
units, linked together by transfer mechanisms, con- 
veyors and the like, Fig. 1, which in turn are con- 
trolled by magnetically operated contactors, relays, 


as pumps, 
selves after 


and solenoids. Once this complex sequence is in- 
terrupted by a shutdown, it takes considerable 
time, during which production is lost, before the 
plant can be started up again. 

In a partially automated assembly plant, it 
was found that, after each shutdown, it took 2 
to 4 hours to restart the plant, during which time, 
several thousand employees were idled. This ex- 
perience demonstrates that avoidance of a shut- 
down merits additional capital investment. 


> Control Performance 


Alternating-current magnetic devices such as con- 
tactors, relays, solenoids, are designed to close suc- 
cessfully when the voltage at their terminals is 85 
per cent of rated voltage or above. However, the 
design of standard devices does not anticipate any 
specific value of drop-out voltage. There are no 
standards and no generally accepted rules. Actual 
drop-out voltages vary considerably between devices 
of various sizes and makes. Considerable variations 
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exist between devices of the same size and design, 
due to variations in tolerances and in wear. 

In general, it can be assumed that standard ac 
devices will not drop out if the voltage stays at or 
above 60 per cent of rated coil voltage. The de 
vices may become noisy, but they will remain closed. 
If control voltage drops below that level, they may 
or may not drop out. 


Most ac devices will have 
dropped out if the voltage drops as low as 30 per 


cent of rated coil voltage. This means any ap- 
preciable voltage dip will cause at least some of 
the ac devices to drop out. 

Alternating-current magnetic devices have a very 
short drop-out time. Relays, solenoids, and contac- 
tors controlling motors up to 100 hp at 220 volts 
or 200 hp at 440 volts, will drop out when the 
voltage dip lasts for 2 cycles or more. Large con- 
tactors which are actuated by dc magnets may re- 
main closed through a voltage dip lasting 5 to 10 
This means that any significant voltage 
dip, no matter how quickly relieved, will cause 
drop-out of at least a portion of the control which 
would be found in an automated plant. 

Static switching units operate considerably faster 
than magnetic control devices. Therefore, they may 
be sensitive to disturbances lasting a cycle or less. 
There are no established standards on the voltage 
variations which can be tolerated by these devices. 
Products of various manufacturers differ consider- 
ably, and the permissible voltage tolerance is a few 
per cent, not exceeeding 10 per cent. Because of 
the very short operating time, even very short dips 
of a cycle or less below the tolerance level will cause 
malfunctioning of static switching units. Some 
manufacturers include voltage stabilizing means as 
part of static switching equipments, to permit the 
units to ride through voltage dips. 

Electronic control equipment is also very sensitive 
to voltage dips. The degree of sensitivity depends 
greatly on the design of electronic regulators and 
sensing devices. Since it is impossible to design a 


cy cles. 
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Fig. 3—Latched-in relay con- 
tains mechanical means for 
holding relay in closed posi- 
tion until a tripping coil is 
energized to permit the relay 
to drop out. Control action 
of such a device is insensitive 
to voltage failures. 


power system which is completely free from voltage 
disturbances, electronic controllers which are vital 
to the continuity of plant operation may have to 
be provided with a control power source which is 
independent of the general power system of the 
plant. 


> Production Machinery 


Motors will continue to develop torque during a 
voltage dip, provided the motor remains connected 
to the power supply. Since motor torque varies as 
the square of voltage, any significant dip reduces 
motor torque to such a low value that in itself, 
it would not be sufficient to keep the driven ma- 
chine going. However, the energy stored in the 
rotating parts normally suffices to keep machinery 
going. A study of a plant exposed to voltage dips of 
durations up to 15 cycles has shown that production 
machinery, material handling equipment, convey- 
ors, transfer machinery, and similar equipment were 
capable of riding through voltage dips with no ad- 
verse effects. The Detroit Edison Co. has tested 
an automatic screw machine, an automatic lathe, 
and an automatic turret lathe (motors of 30 to 
50 hp size) by dropping voltage down to 10 per 
cent of normal for periods up to 30 cycles. It was 
found that there was no damage to either the work 
piece or the tools. These tests are not sufficiently 
extensive to prove that all types of machine tools 
can ride through a 30-cycle (or 14-second) volt- 
age dip, nor to indicate what magnitude and what 
duration of dip will cause damage to tool and work 
piece. More work will have to be done before a 
generalized statement can be made on damage ex- 
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pectancy for all conditions of voltage dip and for 
various kinds of cutting tools. However, it is a fact 
that many types of production machines are ca- 
pable of riding through a dip of moderate duration. 


A different situation exists on equipment actu- 
ated by solenoids. Examples are hydraulic or pneu- 
matic mechanisms or gas-fired furnaces under the 
control of solenoid-operated valves. Since these 
valves will shut-off practically instantaneously, any 
voltage dip will upset the production pattern, and 
restarting such equipment may be, for safety rea- 
sons, a time-consuming procedure. 


> Induction Motors 


Torque delivered by an induction motor is pro- 
portional to the square of its terminal voltage. 
Hence, during a dip, the torque drops rather se- 
verely, even when the motor stays on the line. 
If the torque of the rotating load exceeds the mo- 
tor torque, the motor speed will be determined by 
the energy in the moving parts. Motor flux pat- 
tern will remain in synchronism with the line volt- 
age rotational pattern, and when voltage goes back 
to normal, the motor simply reaccelerates to full 
speed, torque peaks being limited to motor maxi- 
mum torque (of the order of 200 to 300 per cent 
full-load torque), and current peaks being limited 
to locked-rotor current (of the order of 600 per 
cent full-load current). Hence, riding through a 
voltage dip is no problem as far as induction mo- 
tors are concerned when the motor stays on the line. 


If the motor is disconnected from the line be- 
cause of its controller dropping out, the motor 
ceases to deliver torque immediately, but its flux 
is entrapped and will decay gradually. While the 
flux decays, the motor acts as an induction alter- 
nator, generating a decaying voltage. If the motor 
is reconnected to the line before its flux has de- 
cayed, and if line voltage and generated voltage 
are in opposition, high torque peaks of the order 
of 12 times normal torque may be produced with- 
in the motor. If the kinetic energy of the load is 
smaller than that of the motor armature, torque 
peaks up to 6 times normal torque may be trans- 
mitted through the motor shaft. This is about the 
limit of torques which the shafts of standard gen- 
eral-purpose motors may transmit. If the kinetic 
energy of the load is larger than that of the motor 
armature, peaks of more than 6 times motor torque 
may be imposed on the shaft, and breakage may 
occur. Current peaks of the order of 10 times nor- 
mal accompany the torque peaks. Even if the shaft 
does not break, the high mechanical stresses in 
the shaft and in the end-connections of the stator 
winding may reduce motor life, if they are ap- 
plied repeatedly. 


Large motors may have flux decay time con- 
stants of the order of a second, and their indis- 
criminate frequent reconnection to the line after 
voltage dips may result in excessively short mo- 
tor life. However, most motors used in automated 
manufacturing plants are of smaller size, their time 
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constants are of the order of a few cycles, and the 
end-connections of their stator windings are short 
and comparatively strong; the kinetic energy of 
the load is usually fairly low. Small and medium- 
size induction motors in general can be recon- 
nected to the line without any precautions and 
without significant reduction in motor life. 


> Synchronous Motors 


When a synchronous motor rides through a 
voltage dip without being disconnected from the 
line, the reduction in torque may cause the motor 
to fall out of step. A protective relay will then 
remove field excitation. The motor may or may 
not be disconnected from the line, depending on 
whether the controller is set for shutdown on pull- 
out or for automatic resynchronizing. When the 
voltage returns to normal, the motor may reaccel- 
erate and resynchronize automatically. 


A different situation exists when a feeder breaker 
trips ahead of a synchronous motor, and no other 
loads, or only rather small loads, are connected to 
the feeder. The motor will then act as an alter- 
nator, driven by the energy in moving parts. The 
controller will stay closed, maintaining dec excita- 
tion. Gradually the motor will slow down, and its 
terminal voltage will no longer be in synchronism 
with the power system. If the feeder breaker were 
to reclose and re-energize the motor while it is out 
of synchronism, severe torque and current oscilla- 
tions would result, which could damage the motor 
severely. Synchronous motor applications should 
be reviewed carefully, and underfrequency relay- 
ing provided as needed to disconnect the motor from 
the power source and prevent its being re-energized 
while out of synchronism with its field excited 
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> Undervoltage Protection 


Nonautomatic (generally pushbutton actuated) 
and many automatic drives have undervoltage pro- 
tection requiring restarting or resetting by an op- 
erator after a loss of power. Generally, the under- 
voltage protection functions instantaneously when 
the line contactor or the ac undervoltage relay 
drops out. Time delay undervoltage protection is 
available, utilizing an undervoltage relay which 
drops out with a time delay upon a severe drop or 
a complete loss of voltage. Thus, undervoltage pro- 
tection would only become effective if the voltage 
disturbance lasts longer than the adjustment range 
of the undervoltage relay. 

Fig. 2 is a time delay pushbutton station which 
consists of a Start-Stop pushbutton and a time 
delay relay mounted in a common enclosure. It is 
used in conjunction with motor starters which, in 
themselves, do not provide any time delay upon 
drop-out. The basic undervoltage circuit is also il- 
lustrated in Fig. 2. It is based on the capacitor- 
discharge principle. A single-phase, half-wave me- 
tallic rectifier charges the capacitor and supplies 
control power for control relay CR. Pressing the 
start button energizes relay CR which closes, seals 
itself in, and causes line contactor M to close. When 
ac voltage fails, M drops out immediately but CR 
stays closed initially because the capacitor dis- 
charges exponentially and circulates current through 
the resistor and CR coil. After a time delay, CR 
drops out. If ac voltage reappears before CR has 
dropped out, M recloses immediately and restarts 
the drive with which it is associated. However, if 
ac voltage reappears after CR has dropped out, 
the start button has to be pressed again to restart 
the motor. 

Before time delay undervoltage protection is used 


EQUIVALENT CIRCUIT (a) 
Secondary winding 


SCHEMATIC DIAGRAM (5) 





COUNTERACTING 
VOLTAGE DIPS 


in a particular installation, the following points 
should be checked: 1. Could the motor or the 
drive be damaged by re-energizing the motor auto- 
matically? 2. Is the power system capable of with- 
standing the inrush current of all the motors which 
would restart simultaneously? 


> Latched-in Relays 


Automatic fabricating or assembly plants often 
employ conveyors and other material handling 
equipment to transport and position pieces in the 
various work stations. Control for such equipments 
may involve rather complex interlocking and se- 
quencing, requiring a considerable number of re- 
lays. When conventional control relays are used, 
a voltage dip may interrupt an involved setup, and 
considerable time may be lost before the proper 
sequence is set up again after power comes back 
to normal. 

Latched-in relays may be used to advantage in 
such a case. A latched-in relay, Fig. 3, contains the 
contact structure and the lifting magnet of a con- 
ventional ac control relay. In addition, there is a 
mechanical latch which holds the relay in the 
closed position when the operating magnet is de- 
energized. A second tripping coil, when energized, 
unlatches the mechanical latch and permits the 
relay to drop out. 

Latched-in relays are impervious to voltage dips, 


Rated input aa 
voHage range |. NJ 


++ 


40 CO 60 00 120 
Per Cent Input Voltage 


Fig. 5—Output voltage characteristic of voltage stabiliz- 
ing transformer. The several loads are expressed as 
a percentage of transformer rating. If load on trans- 
former does not exceed 50 per cent of rated load, it 
could be expected that ac magnetic control devices 
would not drop out unless input voltage dips below 
25 per cent of rated voltage. 


tr 


TABLE 1 
Magnetizing and Inrush Volt-amperes of 
AC Contactor coils at 60 Cycles 


Contactor Magnetizing Inrush 
Size Volt-amperes Volt-amperes 


00 (3 and 5 poles) 10to 22 50to 110 
0 (3 and 5 poles) 20to 40 160 
1 (3 and 5 poles) 22 to 50 140 to 170 
2 (3 poles 60 to 85 00 750 
2 (S poles) 70to 95 850 


100 to 160 800 to 1100 
120 to 180 800 to 1200 


140 to 190 1100 to 1800 
200 to 240 1600 to 2000 


3 (3 poles) 
3 (5 poles) 
4 (3 poles) 
4 (S poles) 


and sequential relay setups are preserved, although 
the drives associated with the various work stations 
may slow down or even stop during the disturb- 
ance. If automatic restarting is tolerable, the use 
of latched-in relays is a highly satisfactory method 
assuring immediate resumption of normal opera 
tion after a dip. On the other hand, the fact that 
a control impulse is needed to drop out a latched-in 
relay makes the circuit more complex. 


> Stabilizing Transformers 
A very promising solution to the voltage dip 
problem is the use of voltage stabilizing transform 
ers in the control circuit. Such transformers are 
available in standard ratings from 15 va to 10 kva 
They utilize a nonlinear network consisting of in 
ductance and capacitance to the effect that a large 
change in input voltage corresponds to a consider- 
ably smaller change in output voltage. In appear 
ance, they resemble standard dry-type transformers, 
Fig. 4. 

The principle of voltage stabilizing transformer 
action is illustrated by the circuits of Fig. 4. The 
equivalent circuit is shown by Fig. 4a. A linear in- 
ductance is in series, and a network consisting of 
a nonlinear (saturable) inductance and a fixed ca- 
pacitance in parallel with the output. With such 
an arrangement, the output voltage (over a cer- 
tain range and under certain load conditions) stays 
practically constant with considerable variation in 
input voltage impressed on the network. Fig. 4b il- 
lustrates how the equivalent circuit is realized in 
the actual transformer design. Leakage inductance 
between the primary and secondary windings pro- 
vides the linear inductance. The secondary wind- 
ing and the magnetic core provide the nonlinear 
inductance. A compensating winding adds to the 
voltage stabilizing effect. 

Fig. 5 is a plot of output voltage versus input 
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voltage for various loads expressed as a percentage 
of transformer rating. The character of the load, 
especially its power factor, has some effect on the 
output voltage. However, since we are interested in 
the behavior of the voltage stabilizing transformer 
under a severe voltage dip condition, the effect of 
power factor is of a minor order and may be 
neglected. 

If the input voltage is reduced to approximately 
25 per cent of rated voltage, an output voltage of 
approximately 60 per cent of rated voltage would 
be maintained if the load on the transformer does 
not exceed 50 per cent of the transformer rating. 
If the ac control circuits of magnetic control de- 
vices were supplied from such a transformer, it 
could be expected that contactors and relays would 
not drop out unless the supply voltage dips to be- 
low 25 per cent of rated voltage during a dis- 
turbance. 

One criterion for selecting the proper size of a 
voltage stabilizing transformer would be that the 
kva rating of the transformer should not be less 
than twice the total magnetizing kva of all con- 
tactors and relays connected to the transformer sec- 
ondary side. The transformer rating thus deter- 
mined should be checked by a second criterion 
which considers the overload imposed on the volt- 
age stabilizing transformer by the inrush kva when 
the contactors and relays are energized. The inrush 
kva is considerably larger than the magnetizing kva. 
Since voltage stabilizing transformers have little 
overload capacity, and since their output voltage 
drops rapidly when the load exceeds their rating, 
care must be taken not to overload the transform- 
ers by the inrush kva. As fluctuations in ac line 
voltage are to be expected, it is desirable not to 
have additional drop in the voltage stabilizing 
transformer. To check this point, proceed as fol- 
lows: Determine the maximum inrush kva_ with 
which the voltage stabilizing transformer may be 
loaded. Select the worst case by considering the 
largest number of devices which may pick up si- 
multaneously on top of the largest number of de- 
vices already energized. The kva thus determined 


should not exceed the kva rating of the voltage 
stabilizing transformer. 

There are no standards governing magnetizing 
and inrush volt-amperes of the coils of contactors 
and relays. Coil data have to be obtained from 
the control manufacturer. Some manufacturers pub- 
lish control power requirements in their control 
catalogs. As a guide for estimating, a range of mag- 
netizing and inrush volt-amperes of standard ac 
contactors is listed in Taste 1. Control power re- 
quirements of general-purpose relays are about the 
same as those of size 00 contactors. This tabulation 
is not all inclusive, but standard general-purpose 
contactors now on the market can be expected to 
fall within the limits listed in the table. 


> Summary 


Voltage dips will occur in the best-managed 
power systems; they have to be accepted as un- 
avoidable. On drives which are not essential, let 
motors be stopped and restart them by hand, this 
will permit the use of standard controllers. 

When stopping and automatic restarting is per- 
missible, a simple solution is the use of time-delay 
undervoltage protection. Automatic restarting oc- 
curs after a dip or a complete interruption of power 
up to several seconds. Scrutinize drive and power 
system characteristics to determine whether auto- 
matic restarting is permissible for a given instal- 
lation. 

Complex control sequences can be preserved in 
case of voltage dip or complete power interruption 
for an unlimited time by using latched-in relays. 
Their use adds to complexity of circuit design. 

Voltage stabilizing transformers maintain volt 
age on the control circuit through dips, but they 
are of no benefit during power outages. Voltage 
stabilizing transformers provide a simple and eco- 
nomical method of permitting automated plants 
to ride through short-duration voltage dips, pro 
vided the production 
doing so 


machinery is capable of 


MANUFACTURING a full line of metal dining 
furniture in its Los Angeles plant, Virtue Bros. Mfg. 
Co. distributes its products from inventories stored 
in commercial scattered locations 
Previously the central records 
for production control and accounting functions 
were updated by information transmitted by mail. 
A revised data handling system based upon Bell 
System teletypewriter service is now used. 

As orders are received at the warehouses, invoices 
are prepared by combining standard customer in- 
formation on a prepunched tape with details that 
are typed manually by a clerk. As a byproduct, 
simultaneously with preparation of the invoices, all 
of the information is punched on a paper tape that 


warehouses in 
across the country. 
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accumulates data for all transactions that occur. 

At the close of each day, the summary roll of tape 
is placed on a Cycle Equipment Co. unwinder with 
the head of the tape threaded into teletypewriter 
transmission unit. 

Sometime during the night, an operator at Virtue’s 
Los Angeles office dials each warehouse number and 
the transmission unit automatically processes the 
tape containing complete invoice information. 

Duplicate invoices are prepared on the receiving 
teletypewriter and, as a byproduct of the duplicate 
preparation, a special tape containing selective in 
formation is made. This tape is subsequently run 
through an IBM tape-to-card punch, which auto- 
matically punches cards for accounting purposes. 




















Fig. 1 — Mechanical forging 
press built by Erie Foundry 
Co. is equipped with auto- 
matic handling device that 
receives hot steel bars from 
a furnace and advances them 
through die stations to pro- 
duce crawler track links for 
tractors. Production rate is 
1200 forgings per hour. 
















INTEGRAL HANDLING DEVICE 







AUTOMATES FORGING PRESS 


AUTOMATIC FORGING of hot steel bars into crawler track links 
for tractors is being accomplished at Erie Foundry Co. The setup, 
Fig. 1, heralds a breakthrough in forging technology that is ex- 
pected to extend to manufacture of connecting rods, gear blanks, valves, 
and other forged products in a variety of fields. Heretofore, forging has 
been a manual operation. 

Applied to company’s 2500-ton mechanical forging press, an automatic 
handler powered by the press receives hot bars from a furnace and ad- 
vances them step-at-a-time through the machine, Fig. 2. A pusher first 
positions a bar at a pickup station. From the pickup station it is advanced 
progressively to a semiforging die, a finish forging die, and an ejection 
chute. Transfer is effected by a pair of parallel arms that contain three sets 
of pickup fingers. Operation is synchronized with the stroke of the press. 

Biggest problem in the 2-year development was to devise means of 
handling the high-temperature (2000-2400F) parts. Solution lay in 
providing maximum clearance in the die area for the transfer arms and in 
extending the pickup fingers inwardly toward the work. Fingers are of die 
steel in the form of spaced, parallel plates that close in above and below 
the flash surrounding the parts. Purpose is to grip the body of the work 
when it is lifted by knockout pins, and not depend upon uncertain flash 
configurations. Form of the fingers is suited to the part being forged. 

A single operator monitors the automatic process, which presently 
produces 1200 finished forgings per hour. In contrast, conventional op- 
eration of a press this size requires two operators and produces approxi 
mately 350 parts per hour. Addition of a trimming die station is possible 
following the finish forging station. The trimming station would eliminate 
the need for two or three trimming presses normally required to trim flash 
from the parts. 


Fig. 2—Close-up of die area shows progress of parts 
through press. Hot (2000-2400F) steel bars are placed 
in a pickup station by a pusher and are then trans- 
ferred progressively to a semiforging die and a fin- 
ish forging die. Ejection is also automatic. 
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Fig. 1—Simplified schematic diagram illustrates major 
circuit elements employed in fixture-positioning con- 
troller for steel ball grinding machine. A pulsing ar- 
rangement enables meter-relay to sample grinding 
wheel motor current conditions during corrective 
process. 
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OF BALL GRINDING PROCESS 


AUTOMATIC CONTROL of grinding of steel 

balls within diameter limits of plus or minus 

0.0005 inch is accomplished with a relatively 
simple electrical circuit, Fig. 1, that employs contact 
meter-relays and load relays. Current drawn by the 
grinding wheel drive motor, which is a gage of grind- 
ing pressure, is used as the control parameter. 

A transformer connected between the motor starter 
and the grinding wheel drive motor provides ac sig- 
nals indicative of the current drawn by this motor. 
These signals are fed to the controller, Fig. 2, where 
they are used to control the operation of a feed 
motor that determines the position of a circular, 
vertical workholding fixture with respect to the ver- 
tical grinding wheel face. Grinding motor currents 
of 28 amperes or more cause the fixture to be re- 
tracted from the wheel, and currents of 23 amperes 
or less cause the fixture to advance. Motion is ef- 
fected through a screw mechanism associated with 
the feed motor. 

The grinder control circuit was developed for a 
metalworking plant by Assembly Products Inc. who 
also supplied the relays and a dc power supply. Op- 
eration of meter-relays was described in detail in a 
previous issue of AUTOMATION.* 


> Circuit Details 


In operation, ac analog signals from the current- 
sensing transformer are fed to the input terminals 
of the contact meter-relay, Fig. 1. They are recti- 
fied to de before being applied to the signal coil in 
the meter-relay. This instrument has a suppressed 
zero scale that begins at 20 and extends to 45 motor 
amperes. With normal grinding motor currents of 
24 or 25 amperes, no control actions are initiated. If, 
however, this current should decrease to or below 23 
amperes, indicating that grinding pressure is too 
light, a low-current limit contact in the meter will 
be made. 

Making of the low-current limit contact completes 
a circuit from one terminal of a de power source 
through resistor Rl, the coil of load relay RY1, the 
locking coil of the contact meter-relay, normally 


*Paul Saint-Amour, ‘‘Use Meter-Relays 
trol,’’ AUTOMATION, Vol. 3, No. 12, Dec 


To Monitor 
1956, pp. 74-78 


And Con- 





closed pulsing contacts in load relays RY1 and RY2, 
and back to the opposite terminal of the power source. 
The power source, shown as a battery for simplifica- 
tion of the diagram, is actually a dual full-wave 
rectifier power supply incorporated in the controller. 

When current builds up in:the coil of load relay 
RY1, the unit operates, and its: two sets of relay con- 
tacts are actuated. The normally closed pulsing 
contacts open, and a set of load contacts makes. 
Opening of the pulsing contacts breaks the circuit 
to the power source and the locking coil of the con- 
tact meter-relay is de-energized. Operation of the 
load contacts starts the feed motor in a direction to 
advance the workholding fixture toward the grind 


ing wheel. 


> Pulsing Action 


Ordinarily, opening of the pulsing contacts of 
load relay RY1 would result in de-energization of 
the coil of this relay and it would release instantly. 
However, it is kept energized for a short time after 
this occurrence by receiving the charge on capacitor 
Cl that shunts its coil. This capacitor had previ- 
ously received a charge during the initial closed-cir- 


extra copies of articles available 


Fig. 2—Controller uses a contact meter-relay, upper 
right, and two load relays to correct position of motor- 
driven workholding fixture relative to grinding wheel 
face. Control signals are ac analogs of grinding wheel 
motor current, obtained from a transformer. Ball diam- 


eters can be held within limits of plus or minus 0.0005 
inch with this arrangement. 


cuit condition set up when the low-current limit 
contact.in the meter-relay was made. 

The effect of this holding action is to keep the feed 
motor operating to apply corrective positioning of 
the workholding fixture and to free the contact 
meter-relay so it can respond to grinding motor cur 
rent changes that result from fixture movement. 

When the charge on capacitor Cl dissipates suf 
ficiently, load relay RY1 releases. If grinding motor 
current has been restored to the normal range during 
the previous held-in period of load relay RY1, no 
further action occurs. If, however, the motion of 
the workholding fixture during this period has been 
insufficient, the contact meter-relay will again lock 
in and the pulsing cycle will repeat until grinding 
motor current is restored to its normal range. Gen- 
erally a single pulse will suffice to effect correction. 

Pulsing frequency is a function of the values of 
Rl, Cl, and the characteristics of the load relay used 
In the circuit shown, R1 is 3300 ohms and C1 is 20 
mfd. Interruption occurs twice a second. 

The circuit for retracting the workholding fixture 
on excessive grinding motor current is similar, ex 
cept R2, C2, and load relay RY2 are involved and 
screw rotation is in the opposite direction as a result 
of making of the high-current limit contact in the 
meter-relay. Since the load relays are identical, 
and the values of R2 and C2 are the same as those 
of RI and Cl, the pulsing rate is the same for both 
corrective processes. 

This arrangement provides close control of posi 
tioning of the workholding fixture and serves to pre 
vent the screw from rotating too far in either dire¢ 
tion. As further protection against the latter, limit 
switches are used. A manual override switch permits 
manual adjustments to be made based on meter 
readings. 

Before the automatic controls were installed on a 
number of machines, operators periodically noted 
the load on meters and manually adjusted the grind 
ing pressure. A complete machining cycle from 
rough to finished work required 8 hours. This cycle 
has been reduced to 6 hours with the advent of au 
tomatic controllers 


In many instances a reader may desire to have extra copies of feature articles for further study, 


for specialized circulation within his plant, or for a reference library. 


As a regular service to 


readers, we will be happy to send copies of desired articles as long as the supply lasts. To obtain 
extra copies, just fill out one of the special business reply cards included in this issue 
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ADD SPEED TO PRECISION BY 


TESTING HARDNESS 
AUTOMATICALLY 


Speed and versatility have been added to hardness testing by 
the development of automatic testing equipment. With this 
addition, the manufacturing engineer has gained another auto- 
mated technique to increase the efficiency and output of the 
integrated production line. 


By VINCENT E. LYSAGHT, Amer 


TESTING of metallic materials for mechanical properties has long been 
considered a manual job to be delegated to special technicians in a labora 
tory remote from the manufacturing floor. However, to keep pace with 
the industrial trend of faster production on more and more automatic ma 
chinery, manufacturers of testing equipment have applied the elements of auto 
mation—processing, handling, and control—to the design of their equipment 
Now such equipment can be used directly on the manufacturing floor, adjacent 
w in-line with other automated equipment, and still maintain the precision 
and accuracy experienced in the remote laboratory. One such material test 
that has been automated to a high degree is the hardness test for use on ferrous 
ind nonferrous metals. In the past, output from manual hardness testers in 
the laboratory averaged 200 to 400 tests per hour. Today, the latest develop 
ment in Rockwell hardness testers is capable of automatically testing material 
at a rate of 1000 to 1200 tests per hour. In time, these testers will become 
standard equipment for high speed hardness testing in manufacturing plants, 
particularly those engaged in automotive, aircraft, and bearing work. 
Hardness is an undefinable property which finds wide practical applica 
tion when it is correlated with service experience or some property or charac 
teristic of a metal. In the broadest sense as applied to metals, hardness is the 
cohesion of particles on the surface of the metal as determined by its capacity to 
scratch another, or itself be scratched. In metallurgy, hardness is that resistance 


Fig. 1—Sketch illustrates the principle of operation of the Rockwell hardness test. 
Test specimen is placed on anvil as in (a) and then elevated until it touches the 
penetrator. A minor load of 10kg is applied to indent the test piece and to 
insure a well-defined point from which to start measuring the penetration of the 
test load. The dial-indicator is then adjusted to zero or the set point (b). A 
major load of 60, 100, or 150kg, depending on the expected hardness of the 
material, is then applied (c), and removed leaving the minor load still applied (d). 
Hardness number, read from the dial-indicator, is a relative hardness value which 
is proportional to the change in indentation of the penetrator as the major load is 
applied and removed. 
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TESTING HARDNESS 
AUTOMATICALLY 


lumt owitch 


to indentation of a given material, compared to that 
resistance offered by other materials. This limited 
meaning can be condensed into the accepted phrase 
of “indentation hardness.” In usage the word “inden- 
tation” is generally implied, and the word “hardness” 
is used alone. Unlike other physical conditions such 
as temperature, pressure, humidity, and electrical 
phenomena, hardness has no basic standard reference. 

Automatic hardness testing has tremendous appli- 
cation in the metalworking industry. It is gen- 
erally conducted to determine the suitability of a 
material to fulfill a certain purpose or function. 
The test can be used to grade and classify metals, 
to check the uniformity of metal, or to relate the 
hardness of the metal to some other physical prop- 
erty. For example, some metals are brought to a 
desired performance level by either heat treating 
or cold working. Such treatments change the orig- 


inal metallurgical structure of the metals, and 


through hardness tests, it is possible to quickly 


Fig. 2—Automatic hardness test cycle is started when 
anvil motor raises test specimen to penetrator. Pene- 
trator indents specimen, causing minor load spring to 
compress and actuate switch. This switch stops the 
anvil motor through an adjustable timing circuit. Dial- 
indicator is now at its zero set point. Major load sole- 
noid is energized causing the major load to be applied 
at a rate determined by the dashpot setting. When 
major load is fully applied, limit switch on lever arm 
actuates motor to remove major load. Cam-operated 
switch on motor closes when major load is fully re- 
moved, energizing the photoelectric reading circuit con- 
nected to the dial-indicator. 


FACTORS AFFECTING ACCURACY OF HARDNESS TESTING 


ACCURACY of hardness testing is dependent on 
many factors that can affect the indentation hardness 
For ex- 
ample, since one point of hardness on the Rockwell 
scale represents a penetration of only 0.00008 inch, 
extreme care must be exercised in performing the test. 
Often, special jigs and fixtures must be designed to 
hold the part under test since a vertical shift of only 
0.001 inch, as the major load is applied, will cause 
an error of over 10 Rockwell numbers. 

Great care and good judgement must be exercised 
in outlining hardness specifications. Limits which are 
too close tend to place an unnecessary hardship on 
material producers and may be beyond the ability of 
testing equipment to duplicate results in suppliers and 
receivers plants. Limits which are too wide may result 
in passing an inferior product. 
terial is desired within a Rockwell hardness range of 
C55 to C60, limits should be set between C55.5 and 
C59.5 since in this range Rockwell testers will agree 
to within plus or minus 4 of a Rockwell point. As 


of metallic materials under test conditions. 


For example, if ma- 


softer materials are tested, hardness limits should be 
widened since larger impressions are obtained and a 
greater tolerance is required in testing equipment. 

In conducting hardness tests, it is essential that 
all of the test specimens be properly prepared. No 
burrs are permissible on the surface on which the test 
is being made. Scale and deep marks must be removed 
Care must be taken so 
that work hardening of the test surface is not in 
troduced during preparation of the specimen. The 


from the surface under test. 


specimen must be homogenous unless the test is being 
conducted to determine decarburization, segregations, 
or inclusions. The grain size of the test specimen must 
also bear proper relationship to the size of indentation 

Although these factors may seem to be incompatible 
with high production on automatic testing equipment, 
equipment manufacturers have been able to design au 
tomatic testers which are sensitive, accurate, and re 
main in calibration for long periods of time. Proposed 
installations should be discussed with these manufac- 
turers for their recommendations. 
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Fig. 3—Automatic Rockwell hardness tester is fed 
parts from a vibratory hopper and discharges 
tested parts into classification bins according to 
hardness value measured. 


Under 
certain conditions, the field of hardness testing may 


inspect and classify the amount of change. 


be extended to indicate machinability, toughness, 
wear resistance, fatigue strength, etc. In the final 
analysis, hardness testing is considered by experts 
as a must in practically all manufacturing opera 
tions and as a necessary tool or process in the in 


‘ ‘ : . 
spection orf m¢ tals In fabr ication stages 


> Rockwell Hardness Testers 


There are several different hardness test methods 
used in industry. One method that is commonly 
Rockwell test. A simplified sketch 
of a manual Rockwell test is shown in Fig. 1. The 
same principle of operation is used in automatic 
Rockwell testers manufactured by Wilson Mechan 
ical Instrument Div., American Chain & Cable Co 
Inc. except the application and removal of the 
minor and major load are accomplished by auto- 
matically controlled motors and solenoids, Fig. 2 


used is the 


and readout of the dial-indicator is performed by 
photoelectric cells. The photoelectric readout cir- 
cuit can be set to react within hardness limits as 
close as 2 Rockwell points. A light source mounted 
outside the dial-indicator case is directed toward a 
prism located on the pivot arm of the indicator 
needle. This prism transmits a beam of light toward 
the periphery of the dial. When the major load 
motor has removed the load and stopped, a classi- 
fication circuit is energized and the reflected light 
source actuates one of three photelectric cells set at 
the limits of the material being tested. Depending 
upon which cell is actuated, parts are classified as 


Too Soft, Satisfactory, or Too Hard. 
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Fig. 4—Console model of Rockwell hardness tester will 
classify up to 1000 hand-fed parts per hour. Photo- 
electric classification circuits in tester automatically open 
gates in disposal chute to allow tested parts to fall in 
proper classification bin. 


An automatic Rockwell hardness tester is shown 
in Fig. 3. In this floor model type, parts are loaded 
into a vibratory hopper which automatically feeds 
them through a tube to a loading device. An elec- 
trically actuated rod pushes the parts one at a 
time into testing position and simultaneously pushes 
a tested part out of testing position and into an 
unloading chute. With the untested part resting 
on the machine’s anvil, the minor load is applied 
1utomatically, the major load is applied and re- 
moved, and the difference in indentation is meas- 
ured by photoelectric cells on the dial-indicator. 
When the piece is ejected from the test position 
nto the disposal chute, gates actuated by the classi- 
fication circuit allow the part to fall into the proper 
classification bin. 

A console model of a Rockwell hardness tester is 
shown in Fig. 4. With this instrument it is possible 
to automatically classify up to 1000 tests per hour 
on large production runs by hand feeding in- 
dividual pieces of work. By making a simple change 
in anvils, this unit can be set up to test materials 
that vary in thickness from 0.030 to 6 inches. 

In any consideration of automatic hardness testers, 
it must be kept in mind that different companies 
utilize hardness testing instruments for different 
purposes. Therefore, what may 
manufacturer, such as hardness 


suffice for one 
tolerance limits, 
speed of test, or depth of penetration, may not be 
satisfactory for another. Some manufacturers use 
the hardness test for inspection of incoming materials 
while others use it for process control. The great 
use of the various types of hardness testers—porta- 
bles, hand units, floor models, and automatics— 
emphasizes the need for equipment that is properly 
designed, rugged, and has lasting precision. Such 
equipment is available from manufacturers. Proper 
use of this equipment will reduce inspection time, 
improve product quality, and materially add to 
plant automation 





Fig. 1—Sketch of crystal assembly, with cover 
removed, shows location of aluminum elec- 
trode on quartz crystal. Both sides of crystal 
contain an aluminum electrode, which is de- 
posited on the crystal surface by evaporation 
plating process. 


SPECIAL EVAPORATION PLATER 


RESULTS FROM AUTOMATION PROGRAM 


By KENNETH LiDONNICI, se: 


PRESENT-DAY methods of quartz 

manufacture utilize highly trained operators 

to achieve the precision demanded in these 
important components of communication equipment. 
Expansion of crystal production, therefore, would 
normally be dependent on how quickly and how 
successfully the necessary operator skills could be 
acquired. Of military significance, the utilization 
of special automatic machines in place of skilled 
manpower permits a more rapid transition into high 
er production in addition to improving the uniform 
ity of the product. 

This reasoning has led the U. S. Army Signal 
Supply Agency to sponsor a production engineer- 
ing project, with Bulova Research and Development 
Laboratories Inc., with the goal of mechanizing the 
manufacturing processes necessary for the produc- 
tion of CR-18/U and CR-23/U quartz crystal fre- 
quency control units, Fig. 1. 

Previous articlest have described development of 
the plans for this production engineering project 


crystal 


*Subsequent to submitting this article for publication, the author 
joined Fairchild Camera & Instrument Corp 
References are tabulated at end of article 


as well as certain automatic equipment which has 
been developed as a result of those plans 

In addition to those processes previously described, 
another for which a special machine has been de 
veloped involves the evaporation plating of alu 
minum electrodes onto each side of the circular 
quartz blanks. These electrodes provide an ele 
trical connection between the piezoelectric quartz 
frequency standard and the communications equip 
ment employing the standard. 

The area, location, and thickness of the aluminum 
electrode, or base plate, must be very carefully con 
trolled if the characteristics of a crystal are not 
to be affected. As an indication of the type of prob 
lem involved, it should be remembered that the 
quartz discs are either 0.375 or 0.490 inch in diam 
eter, and vary in thickness between 0.004 and 0.016 
inch. Of the several means available for depositing 
aluminum on quartz, the method which has proved 
best is by evaporation plating in a vacuum chamber 

The main elements of the evaporation plating 
equipment, Fig. 2, include: 1. Holders that contain 
a number of quartz crystals in such a manner that 
only the portion of each side of the blank to be 
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Under government sponsorship, development of special auto- 
matic equipment for quartz crystal manufacture continues. The 


evaporation plater described in this article is one of many special 


machines developed by engineers in accordance with over-all 


automation goals established several years earlier. 


plated is exposed. 2. A vacuum chamber containing 
the mechanism for supporting and rotating five 
holders, and a hopper arrangement for storing and 
feeding aluminum charges. 3. An induction generator 
for providing the heat necessary to melt and evapo- 
rate the aluminum charges. 4. A mechanical vac- 
uum pump for “roughing” down from atmospheric 
pressure to 200 microns of mercury. 5. A diffusion 
type vacuum pump for further reducing the pressure 
in the chamber down to 0.3 micron of mercury. 
6. Control circuits which provide for automatic 
cycling of the equipment and stages in the plating 


pre CESS. 


> Operation Details 


At the start of an operating cycle, the operator 
manually loads a nest consisting of five holders onto 
the fixture in the vacuum chamber. When an Auto- 
matic Cycle button is actuated, one of a pair of 


solenoid operated wafer switches indexes, permitting 
electrically-operated valves in the pneumatic sys- 
tem to position for a roughing stage (in Fig. 2 
valves A, C, and D are closed and valve B is open). 
A thermocouple gage-tube in the vacuum chamber 
senses the pressure reduction, and indicates a volt- 
age change on a millivolt meter-relay calibrated 
in microns of mercury. The meter relay is set at 
200 microns, and when that point is reached, a 
rotary solenoid indexes the wafer switch to the fine 
vacuum phase (valves B and D are closed and valves 
A and C are open). 

When the pressure is reduced to 0.3 micron, a 
second meter-relay, actuated by a cold cathode dis- 
charge gage, signals completion of the fine vacuum 
phase and pulses an air cylinder. The air cylinder 
actuates a hopper feed mechanism causing an alu- 
minum ball to be dropped into the crucible, Fig. 3. 
Simultaneously, with this action, the air cylinder 
also causes the individual crystal holders of the 
nest to rotate through 180 degrees. Because of the 


Fig. 2—Schematic diagram illustrates main elements of automatic cycling equip- 


ment. 


Typical nest consists of 5 masks which hold crystals, exposing portion 


of each side of crystal that is to be plated. Masks are automatically rotated 
to present both sides of crystals to plating source without breaking the vacuum 


in the work chambers. 
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Fig. 3—Charge hopper and feeder is mounted within 
work chamber. Containing a day's supply of aluminum 
charges, hopper mechanism feeds single aluminum balls 
to crucible. One ball contains proper mass of aluminum 
to plate exposed, downward facing surfaces of crystals 
in the work holding nest. 


angle of the holders and their position relative to 
the crucible, exposed crystal surfaces are essentially 
perpendicular to the plating source. The aluminum 
balls which are fed into the crucible are of pure 
metal with a mass that will result in the proper plat- 
ing thickness on each of the downward facing crys- 
tal surfaces when complete evaporation of a ball 
has taken place. 

At the end of its stroke which rotates the work 
and feeds the ball, the air cylinder trips switches 
which index the rotary wafer switch into the Melt 
phase of induction generator operation. This is the 
first of two discrete stages in the plating cycle. Pow- 
er supplied during the Melt phase is controlled to 
obtain puddling without violent bubbling which 
might cause small amounts of the molten aluminum 
to sputter out of the crucible. After the charge is 
melted, separate timers in the induction generator 


are you stuck? 


control circuits cause the power input to be stepped 
up for the Evaporate phase, where maximum speed 
of evaporation is obtained without damage to the 
tantalum crucible. 

Upon completion of evaporation as controlled by 
a recycling timer, a signal causes the air cylinder 
to retract. This retraction actuates the hopper feed, 
causing a second aluminum ball to drop into the 
crucible, and rotates the work holding masks through 
180 degrees, exposing the second, unplated crystal 
surface to the plating source. The Melt and Evapo- 
rate cycles are then repeated. 

Fifteen seconds of cooling time are allowed after 
the completion of the second plating operation, 
after which the rotary switch indexes to the Cycle 
Complete stage, admitting air to the vacuum cham- 
ber (valves A and B are closed and valves C and D 
are open). The entire work holding nest assembly 
is then removed from the chamber and a new nest 
loaded onto the holding fixture. 

The hopper arrangement within the vacuum 
chamber is large enough to contain a day’s supply 
of aluminum charges. The advantage of being able 
to load the crucible and rotate the work holding 
masks while the chamber remains under vacuum 
is critically important to the production rate of 
crystals since the time to pump down to operating 
vacuum, approximately 80 seconds, represents about 
one-third of the total cycle time. To shorten start- 
up time for the first operation in the morning, 
controls provide for a Night Operate condition which 
keeps the work chamber under high vacuum over- 
night. This reduces the time necessary to “outgas” 
the equipment preparatory to use. 

Special acknowledgment is made to Messrs. Ru- 
dolph Ostrow, Marvin Marcus, and James Lipp for 
their work in developing the machine, and to Mr. 
Abe Mann for his assistance in the preparation of 
this article. 
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In the past few years Automation has helped in the solution of hundreds of 
widely diversified practical problems in making operations more automatic. Re- 
gardless of the character of the operation or system being developed, somewhere in 
industry a similar problem has been solved and, very often, equipment is available 
or suitable techniques are known. 

Development can be simplified, engineering costs reduced, and reliability 
guaranteed with tried and proved equipment and devices available today for achiev- 


ing successful automation: 


Whether the problem is simple or complex, practical 
or technical, the Editors will be pleased to help find the right answer. 


The vast 


reservoir of industrial know-how is yours for the asking. Take advantage of this 


service. 


Write to: The Editor, Auromation, Penton Bldg., Cleveland 13, Ohio. 
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One of the basic phases of automation for machines and 
processes is in the application of suitable controls. But cus- 
tom controls, like other custom equipment, may be too cost- 
ly for a particular application—unless techniques such as 
the author discusses are applied. 


BUILDING-BLOCK 
CONTROLS 


Fig. 1—This control equipment for a numerically controlled transfer 
line was designed under a building-block concept. It is composed of 
building blocks determined from functional and equipment viewpoints. 


By W. C. LEONE, Head of Engineering, industrial Systems and Controls, Hughes Product 


WHAT IS the building-block concept? It has 

to do with establishing substantially stand- 

ardized and separable units which may be 
combined in a number of ways to form integrated 
systems that will satisfy the requirements of different 
jobs. This principle is not new. It has been applied 
in the metalworking industry quite successfully for 
many years. In the “Detroit type” transfer lines, 
the extent of standardization and interchangeability 
for greater flexibility and usefulness is being further 
increased by the efforts of H. C. Daum and D. C. 
Pippel of the Ford Motor Co. and committees from 
General Motors and Chrysler. 

When the building-block concept is mentioned 
with regard to electronic controls, one thinks of 
modular design. That is, circuits such as flip-flops, 
And gates, Or gates, amplifiers, etc., are packaged 
in plug-in inserts and are combined to form a con- 
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trol system. These are indeed building blocks and 
make possible many benefits of the concept. How- 
ever, they are equipment building blocks and— 
except for components, such as transistors, diodes, 
resistors, etc.—are the most elementary units in a 
control system. The concept can be applied more 
profoundly by combining various inserts in different 
ways to make equipment subassemblies, which make 
possible a higher level standardization and separation. 

However, the breakdown of a system into sub- 
assemblies, and of subassemblies into inserts, is not 
enough. To obtain maximum benefit from applica- 
tion of the building-block concept, the system should 
also be divided into functional units which can be 
substantially standardized and separated. This is 
obtained partially by breakdown of the system into 
the individual circuits which are packaged in insert 
form. Additionally, these can be the intermediate 
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APPLICATION of the building-block concept has been 
made by Hughes Aircraft Co. to the controls for an in- 


tegrated line of machine tools. The line consists of three 
basic machine tools, an interconnecting conveyor system, 
and electronic controls. 

Coded information, consisting of machine operations and 
control instructions to the machines, is fed to electronic 
control units which also receive data from reading mecha- 
nisms indicating work and tool positions. From these inputs, 
the electronic control units derive signals for controlling 
the power drives to move the work and tools. 

The medium used for storing the machine information 
is a punched paper tape. One tape contains all the op- 
erations by all machines in the automatic line on one partic- 
ular part, and one electronic control unit is associated with 
each machine in the line. As the parts in the line advance 
from one machine to the next, the tape readers are also 
switched to the correct machine control unit. 

The input equipment for these machines has been de- 
signed so that it may be used to prepare a control tape by 
entering dimensions, feeds, speeds, etc., from a planning 
sheet. For most convenience, all operations pertaining to 
the machining of one part are entered onto a single control 
tape. The installation has the ability to machine as many 
types of parts in a single setup as there are provided tape 
readers. This ability was provided to enable mixed batches 
of parts to be machined on the line since only one holding 
fixture for each part has to be fabricated, and it is ad- 
vantageous to simultaneously manufacture several parts of the 
same assembly. 

The machine tools are special machines, not modifica- 
tions of standard designs. They employ, as far as possible, 
a common base design. These bases each have a four-position 
rotary table, which can be modified later for position control 
to fractions of a degree. The installation of the machines 
is such that a worktable, or pallet, can be transferred on a 
set of ways from machine to machine. The work to be 
machined is held in a fixture fastened onto the pallet. For 


each machine, the working spindle can be positioned in three 
axes with respect to the rotary table. 

A horizontal milling machine was selected as one of the 
machines in this first line. In order to obtain high ac- 
curacy from the milling machine and minimize the set-up 
time required when changing the cutting tool, several novel 
features have been incorporated in the milling machine 
controls. The first of these is the setting of cutter radius 
and fore and aft positions of the cutter on dials provided 
on the machine. The controls will add or subtract this 
radius or variation of tool position in the cross axis. The 
planner needs to know only the approximate diameter and 
position of the tool within '4, inch. This feature avoids the 
necessity of grinding cutters to a precise diameter. It also 
allows the machinist to adjust all the dimensions in a given 
axis, if a consistent error is found in the finished parts. An- 
other feature is the possibility of correcting a single di- 
mension on a particular part by hand punching a correction 
in the control paper tape. Space is provided on the tape 
for two such corrections on each axis. 

Many conveniences are provided for the planner, such 
as the choice of single or multiple axis control to determine 
whether the machine shall position in the longitudinal, 
cross, and vertical axes sequentially or simultaneously. It is 
also possible to retract the machine to the limit position or 
to a zero reference position. The zero reference position 
can be set up by the programmer to be any position on 
any of the three machine slides. 
the planner to change the reference axis from a zero position 
on the machine slide to any desired position corresponding 
to a reference axis on a blueprint if this saves additions and 


It is also possible for 


subtractions when making up the control tape. 

The second machine selected for the first line is a drilling 
machine capable of drilling a number of different size holes 
within a given range. 
chine has a multiple-spindle head with provision for selecting 


To meet this requirement, the ma- 


the proper spindle. Spindle designs incorporate individual 


lead screws, making it possible to tap with this machine. 


KEY TO TAPE LOCATIONS 


C- Coolant 
CA- Cutter adjustment 
D1- First correction for boring diameter 


D2- Second correction for boring diameter 
EB- End of block (holes in columns e, f ¢ A) 
FR- Feed rate 

H- Hold 

IC- Inhibit creep 

M- Move 


$C- Start code 








MA- Multiple axis 
MANR- Machine number reference command 
PARITY COLUMIN- Punched for odd parity 
R- Retract to limit switch 
RT- Rotary table 
R2Z- Return to zero 


SSL- Spindle selection 
SSP. Spindle speed 


RAR 







TP- Transfer part 

TR- Traverse rate 

XA - First correction for X dimension 
X2- Second correction for X dimension 
¥ 1- First correction for Y dimension 
Y2- Second correction for Y dimension 
Z1- First correction for Z dimension 
22- Second correction for Z dimension 
&- Spare available hole location 








Space for splicing 
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In addition to these operations, the machine is capable of 
counterboring, countersinking, and end milling within a 
limited range of cutter sizes. 

The third machine in the line is a boring machine with 
two spindles and provision for programmed adjustment of 
tool radius. The boring tool can be set in increments of 
0.0001 inch so that a high order of accuracy may be expected 
in hole diameters. Hole centers have accuracies consistent 
with positioning accuracies of other machines in the line. 
The spindle motor and gearboxes are designed so that special 
adapters may be used on either or both spindles for use with 
milling cutters. 

All actions of the machines are under full control of elec- 
tronic control units which receive coded information from 
punched paper tapes. The tapes, one for each part, are 
switched to each machine in sequence. In starting there 
is one part on the first machine and no parts on the other 
machines. The paper tape for the first part is connected 
to the first machine. The paper tape is read one line of 
eight holes at a time. The dimensions in each block of the 
tape are read from the perforated tape into a Desired Posi- 
tion Register which is shared by all three dimensions— 
cross, vertical, and longitudinal. The information on the 
tape is in binary coded decimal form and is converted into 
pure binary notation during read-in to the electronic control 
init. During the read-in of desired position data, the cutter 
adjustments and tape modifications are also taken into 
account. 

As a machine slide moves, incremental motion pulses are 
generated by the magnetic sensing of a steel scale which is 
attached to the machine slide itself. These incremental 
motion pulses, one for each 0.0001 inch of motion, are 
stored in binary form in the Present Position Register, which 
is also shared among the three axes. 

The contents of these two registers are continuously com- 
pared and the numerical difference and its sign are used 
to control the hydraulic motor so that it drives the slide in 
a direction to reduce the difference to zero. At a prede- 
termined difference between the desired and actual positions, 
the motors are automatically slowed down to allow accurate 
final positioning. The Present Position Register and Desired 
Position Register are actually circulating registers in an 
acoustic delay line, and the present positions are corrected and 
ompared with the desired positions once each circulation time. 


Space for Splicing 
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unit—the functional subsystem corresponding to the 
equipment subassembly. 

The building-block concept has been applied 
the digital controls, Fig. 1, for a line of machine tools 
performing work on castings and flat stock with- 
out operator control of individual machines or man- 
ual handling between them. More information on 
the oe of this line is included in the box 
headed “Tape-Controlled Transfer Line” and also 
in a previous article on this particular application.* 


> Functional Building Blocks 


In applying the building-block concept to this 
integrated line, it can be seen that the first logical 
breakdown functionally was an electronic control 
unit for each machine tool. This made possible 
line of any number of similar and/or different ma- 
chines. This breakdown also allows an electronic 
control unit to serve as both a functional and an 
equipment block. 

Let us consider for a moment the operational 
functions to be performed by a typical machine in 
the line. Dimensional information for desired posi- 
tions of machine slides is available from punched 
tape and cutter switches. Supplementary informa- 
tion, including auxiliary functions to be performed, 
is also available from the tape. In addition, di- 
mensional information with respect to present posi- 
tions of machine slides is available from the position 
measuring units on the slides. The electronic con- 
trol unit must receive this information, convert it 
to a proper form, combine it in appropriate time 
sequences, and generate signals to control the ma- 
chine actuating elements. 

The functional building blocks that comprise an 
electronic control unit and which provide these 
operational functions are the input unit, scale 
count unit, timing unit, output unit, and auxiliary 
functions unit, Fig. 2 

Input Unit. This unit controls the tape reader 
and stores the dimensional information from the 
tape. The desired position information in a tape 
block, the incremental correction (tape modifica- 
tion), and the cutter allowances from the switches 
are transformed into binary-coded decimal form. 
These are combined in the input unit to give a 
true desired position and converted to binary form. 
The information is stored in a buffer register until 
it is transferred to the working register of the out- 


**‘Tape Controlled Transfer Machine Handles Different Parts 
Simultaneously AUTOMATION, Vol. 5, No. 6, June 1958, p. 34 
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Fig. 2—Basic functional building blocks and their inter- 
relationships are indicated by this sketch. Each ma- 
chine in the tape-controlled transfer line is provided 
with an electronic control unit including these func- 
tional blocks. Application of these functional units is 
not limited to machine tools. 


put unit upon request, after which a new block of 
tape is read. 

A parity check of all holes in each row of tape 
and a check on arithmetical operations performed 
in the decimal to binary conversion are also made 
in the input unit. 

Scale Count Unit. Used in conjunction with 
three position-measuring units, this unit determines 
the position of a scale with respect to a measuring 
head for each of three axes. This is essentially 
a counter for monitoring the motions along each 
axis at all times. The movement of one increment 
on the scale is interpreted as one count. Direction 
sensitivity of the position measuring device makes 
it possible for this count to be added or subtracted 
depending upon the direction of slide movement. 
Each count is accumulated in a register so that a total 
in the register represents the present position on that 
axis relative to a reference point. The information 
is then sent to the output unit to be used for gen- 
eration of Move signals. 


Fig. 3—From an equipment 
standpoint, controls can be 
broken down into inserts such 
as the one being inspected 
here. These inserts can be 
combined to form equipment 
subassemblies that serve as 
intermediate building blocks 
for assembly of complete 
electronic control units. 


Each scale count unit accommodates as many as 
three axes. Machines requiring four, five, or six 
axes of control need two scale count units. That 
is, a machine with three controlled axes of motion 
would be equipped with the functional building 
blocks mentioned (using one scale count unit). 
Four, five, or six controlled axes of motion would 
require those units plus “an additional scale count 
unit. A controlled rotary table positioned to angular 
increments looks no different to the scale count 
unit than an ordinary linear axis of motion and is 
treated as such in laying out the building blocks 
to do the job. 

Output Unit. Combining the information from 
the input unit and scale count unit, the output 
unit generates signals for moves and supplementary 
functions. In the output unit, the present position 
is subtracted from the desired position continuously. 
The sign of the resulting difference determines the 
proper direction of travel and causes signals to be 
sent to the output actuating elements for move, 
direction, and slow down. 

Auxiliary Functions Unit. This unit provides con- 
trols and generates signals for spindle speed, trav- 
erse rate, index table position, coolant setting, cut- 
ter adjustment, etc. These are, incidentally, op- 
tional controls which are supplied only if needed. 

Timing Unit. Unit provides timing for and co- 
ordinates all other units. Information pertaining 
to present position and desired position is stored 
serially in circulating registers. It is the function 
of the timing unit to provide the proper sequence 
relationships for selecting information from the 
registers, combining it, and causing signals to be 
generated. 


> Equipment Building Blocks 


As mentioned before, the next elementary equip- 
ment building blocks beyond components such as 
transistors, diodes, etc., are the flip-flop, gate, am- 
plifier, and similar inserts, Fig. 3. The Hughes de- 
sign also provides intermediate building blocks be- 
tween the inserts and the whole electronic control 
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FUNCTIONAL BUILDING BLOCKS 


SCALE COUNT-I 


ca 


SCALE COUNT-IT 


TIMING 


i : Ws : t 


ELAY COUPLING 


INPUT FLIP-FLOP 
INPUT RELAY 


ra 


AUX. FUNCTIONS 
Cutter adjust 
Spindle speed 
Index table setting 

Coolant setting 


Tool cha 


Fig. 4—Functional elements of a control unit may be built from equipment sub- 


assemblies following the pattern indicated. 


unit. These intermediate blocks (equipment sub- 
assemblies) are: Scale count unit I, scale count unit 
II, timing unit, input flip-flop unit, output flip- 
flop unit, relay coupling unit, input relay unit, out- 
put relay unit, and auxiliary functions unit. These 
intermediate equipment building blocks are related 
to the functional building blocks as shown in Fig. 4. 

The scale count unit is a counter which can be 
segregated quite easily from other functions and 
other equipment. All that is required is that the 
timing for co-ordination of the information be pro- 
vided from an outside source, the timing unit. The 
timing unit itself acts as a co-ordinator of all events. 
It is perhaps the least separable unit both func- 
tionally and equipment-wise because of the extent 
of its activity. The input unit functionally has con- 
trol and storage type information to deal with; 
equipment-wise it is convenient to separate these 
into an input flip-flop unit and an input relay 
unit. A similar situation exists with the output unit 
as shown in Fig. 4. Finally, the auxiliary functions 
unit involves, most often, direct storage and out- 
put of information for controlling actuating ele- 
ments and, therefore, is readily segregated equip- 
ment-wise into a unit made up largely of relay 
circuits. 
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> Other Machines and Processes 


The great value of the building block technique 
comes to the fore in considering other machines 
and processes. It can be seen that the operations 
performed by the functional building blocks and 
their equipment counterparts are not restricted to 
machine tools. 

In the particular machine tool application de- 
scribed the scale count unit counts increments of 
distance traversed by the detector portion of a po- 
sition measuring unit. This same unit is just as 
capable of handling increments of other quantities 
that may be represented by counts when measured 
by various detectors. 

The input unit deals with information fed into 
it from a tape, converts it to binary form for stor- 
age, and eventually transfers it to an output unit. 
The same kind of punched tape can be, and is, 
used for many processes other than machine tool 
work. However, it is important to note that the 
input unit functions are not restricted to handling 
information from a punched tape. Dials, switches, 
keys, cards, and other input sources can be made 
to operate with the input unit. 

The output unit performs. some not-too-compli- 
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BUILDING-BLOCK 
CONTROLS 


cated arithmetic functions and controls the genera- 
tion of signals to a wide variety of actuating ele- 
ments. Storage of information and generation of 
signals to actuating elements is also the case with 
the auxiliary functions .unit. The nature of the 
arithmetic functions (add and subtract) and the 
actuating elements is by no means restricted to 
machine tools for these functional building blocks 
to be useful. 

As a purely fictitious and rather elementary ex- 
ample, it may be desired to develop a control sys- 
tem for a process to produce numbers of 20 items 
as required by the Sales Department. The item 
may be such that a single order is for a fixed total 
number of items, say 500, but the mix is deter- 
mined on order. Let us assume that a signal to any 
of 20 actuating elements produces one of the items, 
and that a sensor beyond each of these actuating 
elements is capable .of automatically determining 
whether the item produced is good or not. The 
nature of the production may be such that the 
yield of good items is not constant for a given input. 

The available input may be information from the 
Sales Department with respect to orders for each 
of the 20 items and various requirements on them 
such as paint or other markings. A control system 
to satisfy these requirements will have to accept 
and read the Sales Department input information 
and convert it to a usable form. The desired num- 
ber of each of the 20 items and supplementary in- 
formation such as the desired paint may be inserted 
into switches or put onto punched cards. The con- 
trol system would then consist of an input unit, 
7 scale count units, an output unit, an auxiliary 
functions unit, and a timing unit. The input unit 
would take the signals from the switches or card 
reader contacts and convert it to a usable form. 
Properly timed signals to the output unit and auxil- 
iary functions unit would cause the actuating ele- 
ments to produce and paint parts. The scale count 
units would accumulate counts of usable items so 
that as long as the difference between the pro- 
grammed number id the number in the scale 
count unit for each item is other than zero, the 
corresponding actuating element is producing that 
item. 


ABRASIVE wheels have solved many unusual prob- 
lems in industry, but one of the most unique is an 
application at Addressograph-Multigraph Corp. One 
of the firm’s products is a printing machine that con- 
verts a roll of blank paper to individually printed 
and addressed bills for businesses such as insurance 
and utility companies. At one point in the machine 
a roller was needed to provide positive paper feed 
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It can be seen that the building blocks discussed 
here do not impose great limitations on the na- 
ture of the process. In a machine tool system, dis- 
tance is the chief process variable; in the fictitious 
example, number of good items—ones that pass in- 
spection—is the variable. The process variable can 
be a weight, a volume, a rate, or anything for 
which a sensing element is available, or can be 


made, and that is amenable to a counting technique. 


> Advantages 


The advantages of a judicial breakdown of a 
system into equipment and functional building 
blocks affect many factors. 

Lead Time: Since the building blocks are stand- 
ard, a new system does not require a completely 
new engineering design. Rather, a system engineer- 
ing job is required for building an aggregate whole 
from the available subsystems. The lead time in 
accomplishing the integrated system is certainly 
less than that required in starting completely anew. 

Maintenance: Field maintenance is much easier 
when both operational units and equipment units 
are segregated. This breakdown allows for main- 
tenance to be symptomatic rather than diagnostic. 
Test equipment can be built to more readily locate 
the function, and therefore, the subassembly that 
is the source of difficulty. The modular construc- 
tion makes possible simple replacement of a faulty 
insert which is sent to the factory for diagnosis and 
repair. 

Reliability and Cost: Utilization of standardized 
units in various systems means larger production 
of those units. Therefore, there is' greater oppor- 
tunity for developing more reliable building blocks. 
This larger production should also lead to reduced 
cost of the complete systems. 

Changes: Obsolescence of equipments utilizing 
this concept is precluded by the fact that in over- 
hauling of the systems, improved techniques may 
be incorporated in some of the building blocks 
or additions made to integrated systems more readily. 

The building block approach provides flexibility 
in designing new systems with proved techniques 
and equipments. Units such as the ones discussed 
here and others under development will make pos- 
sible the desirable goal of customized systems made 
up almost entirely of building blocks off the shelf. 


——_abrasive wheel prevents ink smudging 


without smudging freshly applied ink. 

A small grinding wheel supplied by Norton Co. 
was tried as a feed roll and worked so well that 
it became a standard part for the machine. The 
many sharp particles of abrasive on the surface of 
the wheel advanced the paper without slippage. 
Since there was no relative motion between the ink 
and roller, the ink was not smudged. 
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CO-OPERATIVE 
DIRECTOR CENTER 
FOR TAPE 
CONTROL USERS 


WHAT may prove to be a pattern-making 

co-operative venture in numerical machine con- 

trol has been established under Air Force spon- 
sorship throughout the west coast area. Basically, 
this new venture consists of a centralized facility for 
producing magnetic control tapes for a group of 
co-operating companies. A similar program inaugu- 
rated by civilian users of numerically controlled ma- 
chines could divide certain high costs between con 
cerns co-operating in such a program. 

In this particular Air Force-sponsored program, 
Convair Div., General Dynamics Corp. has been 
chosen to operate the centralized magnetic tape 
preparation facility for the benefit of the west coast 
divisions of Douglas, Lockheed, North American, 
Rohr, and other companies using magnetic tape con- 
trolled machines on military contracts. 

After any associated company (or Convair itself) 
designs an aircraft or missile part which they desire 
to be produced on a magnetic tape controlled ma- 
chine, the initial operation is preparation of a 
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Fig. 1—As an aid to manufacturers 
employing magnetic tape controlled 
machine tools, an Air Force spon- 
sored center has been established to 
take punched paper tape prepared 
by the part manufacturer at his plant 
(left) and convert it to magnetic 
tape (right). Serial information on 
punched tape describes the part to 
be produced but is not in suitable 
form to co-ordinate complex mo- 
tions required in such operations as 
contour milling. 


punched paper tape which will eventually be fed 
into the director unit at the central facility. Prepara- 
tion of this punched paper tape is the duty of each 
co-operating company so that when the punched 
tape reaches the central processing facility, it is 
only necessary to put it through the director unit. 

The first step in making a punched paper tape is 
to prepare the equations that establish the geometry 
of the part to be machined. These equations, in 
shorthand manuscript form, are then fed into a 
digital computer (IBM 704). The computer, using 
subroutines, refines the data, creates additional infor- 
mation that details points along desired slopes of 
lines and segments of curves, and produces the pro- 
gram on IBM cards. The cards are then fed into 
an off-line unit which reads the cards and types a 
second manuscript. 

An operator, using the second program manuscript, 
works at a Flexowriter, producing the paper tape 
with its punched and coded holes. The control in- 
formation, as it appears on the punched tape, is 
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in serial form. Thus if the paper tape in this form 
were used for machine control, the machine would 
receive related commands sequentially and it would 
be difficult to obtain the exact co-ordination of com- 
plex machine movements and speeds that would pro- 
duce a true slope or true curve. To obtain proper 
co-ordination of machine movements, the serial in- 
formation on the punched paper tape is transposed 
into parallel information across the width of a mag- 
netic tape so that the machine will receive all the 
parameters of a single command at one time to pro- 
duce the co-ordination of movements necessary to 
machine a slope, a curve, or a three-dimensional 
form at high feed rates. 

As the punched paper tape feeds through the di- 
rector unit, the serial parameters in each command 
group are “memorized” by the director unit until all 
of them have been given. The director unit then 
records all parameters at one time in a straight 
line across the l-inch wide magnetic tape. The 
magnetic recording head used with the director unit 
is equipped with 14 separate recording units allow- 
ing up to 14 channels of information to be record- 
ed on the tape. 

Magnetic tape feeds through the director unit at 
a speed of 80 fpm, and the speed of the punched 
paper input tape is so adjusted that a command 
group is given to the director unit while 0.10 inch 
of tape is passing the recording head. Thus, 10 
linear command groups of up to 14 parameters each 
are recorded on an inch of magnetic tape, which 
amounts to approximately 160 groups of commands 
each second when the tape is played back at the 
recording speed. At normal machining or milling 
speeds, 160 commands a second are sufficient to 
co-ordinate all cutting head movements and will 
keep the machine operating within a tolerance 
limited only by its own mechanical abilities. 


The 14 channels may contain any information 
needed to mill a part. Three channels might be 
used to control the cutting head through the three 
axes of movement required to mill a three-dimen- 
sional part. Other channels might be used for com- 
mands controlling such factors as table tilt or ro- 
tation; to turn the coolant on or off; to start or 
stop the machine, or for information regarding types 
of tools to use, tool sizes, tool grinding require- 
ments and configurations, and similar information. 
Of course, the amount of information which can be 
usefully recorded on the tape is limited by the 
ability of the tape controlled machine on which 
the tape will be used. 

In the co-operative venture utilizing a central fa- 
cility for the preparation of the master numerical 
control tapes, each co-operating company will pay 
only what it costs to have its punched paper tape 
program transferred to the magnetic control tape. 
How the various costs might be prorated in a co- 
operative civilian program to obtain the same results 
is a matter of conjecture. But it is quite obvious 
that prorating the initial investment in a director 
unit would result in a substantial savings for each 
co-operating company—enough to make such a pro- 
gram very attractive to present users and potential 
users of numerically controlled machine tools. 
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MULTISTATION 
INDEXING MACHINE 
ASSEMBLES 
ARMATURE CORES 


ARMATURE core assemblies for automotive 

heater motors are assembled automatically at 

the rate of 900 per hour on an eight-station 
indexing machine, Fig. 1, designed and built by 
Cimco Engineering Co. Four separate hydraulic pow- 
er units are used with the machine, which can as- 
semble cores, Fig. 2, having a variety of stacked 
heights of laminations and shaft lengths. With 
minor tooling changes, shafts having different di- 
ameters may also be run. One attendant services 
the feed units. 

In operation, a parts feeder at Station | orients 
and feeds a shaft bushing into position under a 
vertical, pneumatically-operated ram. The ram trans- 
fers the bushing into a fixture mounted on the in- 
dexing table. 

At Station 2, coiled fiber insulating strip is drawn 
from a reel and blanked into laminations by a three- 
stage progressive die. Scrap from this operation is 
discharged to a chute and the lamination is placed 
in the fixture. 

Steel laminations are taken from one of three 
magazines at Station 3 in stacks of the proper height 
as determined by detectors. The detectors will stop 
the machine if the proper quantities of laminations 
are not maintained. When a stack has been re- 
leased, a shuttle arm carries it over the fixture where 
it is pressed down over fixture burnishing pins by 
a hydraulic ram. Adjustments permit setting of the 
stack height from 1% to 2 inches within one lamina- 
tion thickness (0.050 inch). 

At Station 4, insulating laminations are produced 
as in Station 2 and placed on top of the stacks of 
steel laminations in the fixtures. 

Shafts fed horizontally from a magazine at Sta- 
tion 5 are positioned vertically over the center of the 
fixture by a pivoted shuttle arm. A hydraulically- 
operated ram on an upper platen applies force to 
the lamination stack while another ram forces the 
shaft through the stack to the proper position. Inter- 
changeable stops permit varying the distances that 
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Fig. 1—Eight-station indexing machine automatically as- 
sembles armature cores at a rate of 900 per hour. 
Progressive dies placed at two of the stations fabricate 
insulating washers from coiled strip. Other components 
are fed by hoppers and magazines. 


shafts can be inserted, as when handling different 
length shafts. 

A second shaft bushing is oriented and fed by a 
parts feeder at Station 6, and is positioned under a 
pneumatic ram. The ram assembles the bushing 
over the shaft in the fixture. 

Completed armature cores are lifted off the bur 
nishing pins by a hydraulic cylinder mounted under 
the indexing table at Station 7. A rotatable arm 
receives the cores, lifts them, and places them in a 
horizontal position on two transfer rails. The trans- 
fer rails remove the parts from the machine. 

At Station 8, probes electrically check for an empty 
fixture condition. All of the stations are equipped 
with interlocks that prevent indexing of the table 
in the event of their malfunctioning and failure to 
return to a clear position. 


Fig. 2—Two completed armature core assemblies are 
shown with piece parts used in their assembly. Steel 
lamination stack heights are different for each of the 
assemblies shown. 
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ELECTRON-BEAM RADIATION is provid- 
ing the means of creating valuable new prod- 
ucts and useful new process at the Burting- 

ton plant of High Voltage Engineering Corp. Al- 
though in its infancy now, irradiation could revolu- 
tionize the processing, packaging, transportation, 
and storage of foods. By causing the death of hac- 
teria, radiation could reduce the need for heat 
to sterilize food and minimize the need for refrigera- 
tion in transport and storage. In the chemical field, 
irradiation can be used to produce changes in ma- 
terials. For instance, polyethylene plastics melt at 
about 222F. However, when they are subjected to 
high voltage radiation, the plastic material changes 
its basic structure and becomes tough enough to 
stand much higher temperatures. The plastic can 
be sterilized by steam, and its use can be extended 
to the packaging of drugs and food. 

However, since radiation processing is accom- 
plished with either a high velocity electron beam or 
x-rays, its use is hazardous to humans, and it must 
be done in a shielded room. High Voltage Engineer- 
ing uses a 2-million-electron-volt Van de Graaff 
electron accelerator for its radiation source and en- 
closes it in an L-shaped shielded room. An automatic 
handling system manufactured by Conveyor Spe- 
cialty Co. moves materials to be irradiated into the 
L-shaped room, under the beam of the electron 
accelerator, and back out of the room. Trays con- 
taining materials to be processed are loaded onto 
conveyor belts outside of the radiation room, pass 
under the electron source at 18.3 inches per minute, 
and then are conveyed out of the room for un- 
loading. 

Under normal operating conditions, a radiation 
dose of 2 x 10® rad per minute is given to the 










































CONVEYOR SYSTEM PERMITS 
CONTINUOUS RADIATION PROCESSING 






material in the processing tray under the electron 
beam. The processing rate is 3.3 pounds per megarad 
per minute, or 200 pounds per megarad per hour. 
Irregularly shaped samples can be irradiated in trays 
providing the thickness limitations are not exceeded. 
Products as long as 5 feet can be handled by the 
system, although not on a continuous basis. 

The handling system is made up of standard con- 
veyor building block units. The section under the 
electron beam is stainless steel with a stainless steel 
belt and is fitted with time switches so material in 
process may be carried back and forth under the 
beam as many times as necessary to receive the 
radiation desired. 

The control system for the Van de Graaff unit is 
located outside the L-shaped room so that operat- 
ing personnel are not exposed to radiation. A set of 
mirrors allows the operator to see the material as 
it passes through the radiation area. Operating 
personnel can safely enter the radiation area as soon 
as the accelerator is turned off. This expedites 
changes in setups, installation of experimental ap- 
paratus, and handling of products not suited to 
the conveyor system. The equipment can be con- 
verted in a few minutes to deliver x-rays, and it 
is possible to perform experiments with both elec- 
trons and x-rays in the same day. 























Fig. 1—Plastic pharmaceutical materials requiring 
sterilization are loaded onto an upper conveyor for 
transport into the radiation room. Inside the room 
the plastic materials pass under the beam of the 
Van de Graaff electron accelerator where steriliza- 
tion is accomplished. The conveyor then makes a 
U-turn and carries the materials out of the room 
for unloading. Mirrors inside the room permit the 
operator to observe passage of the containers at 
all times. Controls for the high voltage accelerator 
are located adjacent to the conveyor loading- 
unloading point outside the room. 
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Protect machines from overload damage 
with FALK Controlled Torque Couplings 


The above picture shows a Falk Controlled Torque Coupling connecting 


a 150 hp motor to a hammermill. Formerly, when tramp iron got into the 
mill, it was necessary to rewind the motor at least twice a year. But, in the 
2% years after installing a Falk Controlled Torque Coupling, no motor 
repairs were required. That is real saving! 


Wherever overload danger exists, a Falk Controlled Torque Coupling 
gives positive protection against machinery damage from excessive torque 
or jams. This unique coupling has an adjustable friction slip clutch which 
can be set at any predetermined torque limit. Thus, transmission of danger- 
ous shocks is prevented...overloads are limited...shaft breakage is 
eliminated. 


Another big advantage is that, when the cause of the overload is re- 
moved, the entire coupling will rotate and transmit power without resetting, 
and without replacing parts or repairing the coupling. ...And, the Controlled 
Torque Coupling incorporates the famous Falk Steelflex torsional resilience 
to smother ordinary shock and vibration, plus the ability to accommodate 
shaft misalignment....Consult your Falk Representative or Authorized 
Falk Distributor. Ask for Bulletin 4100. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in many principal cities. 


Circle 678 on Page 155 


How it controls torque 
and safeguards equipment 
FT HUB 
DRIVING PLATE 


FRICTION LINING 


CONTROLLED 
TORQUE 
SLEEVE 


OILLESS 
BEARINGS 


Here (as in photo), the torque-control hub 
is shown mounted on driving shaft. From 
this hub, power is transmitted through 
friction lining to controlled torque sleeve. 
Load to be transmitted is determined by 
the (pre-set) pressure on friction lining. 
In case of overload, this hub still rotates 
until power is shut off—but the rest of 
the coupling and the driven machine will 
slow down or stop. 


Motor Shut-off Control 


By adding an automatic cut-out switch 
with V-belt connection to driven shaft, 
motor can be stopped immediately. With 
the standard hub mounted on driven 
shaft, the switch opens the electric circuit 
when speed of switch falls below pre- 
determined value. 


FALK 


RC CRB LES Lay 





New amplifier 


battles “noise” 


Four-stage junction diode amplifier was developed at Bell 
Telephone Laboratories by Rudolf Engelbrecht for mili- 
tary applications. Operates on the “‘varactor’’ principle, 
utilizing the variable capacitance of diodes. With 400-mce. 


signal, the gain is 10 db. over the 100-mce. band. 


The tremendous possibilities of semiconductor science are again illus- 
trated by a recent development from Bell Telephone Laboratories. The 
development began with research which Bell Laboratories scientists were 
conducting for the U.S. Army Signal Corps. The objective was to reduce 
the “noise” in UHF and microwave receivers and thus iocrease their 
ability to pick up weak signals. 


The scientists attacked the problem by conducting a thorough study 
of the capabilities of semiconductor junction diodes. These studies led to 
the conclusion that junction diodes could be made to amplify efficiently 
at UHF and microwave frequencies. This was something that had never 
been done before. The theory indicated that such an amplifier would be 
exceptionally free of noise. 


At Bell Laboratories, development engineers proved the point by 
developing a new kind of amplifier in which the active elements are junc- 
tion diodes. As predicted, it is extremely low in noise and efficiently am- 
plifies over a wide band of frequencies. 


The new amplifier is now being developed for U.S. Army Ordnance 
radar equipment. But it has numerous other possibilities. In radio astron- 
omy, for example, it could be used to detect weaker signals from outer 
space. In telephony, it offers a way to increase the distance between relay 
stations in line-of-sight or over-the-horizon communications. 
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equipment 


Machines and plant equipment for more automatic operations. 


For detailed information and literature, use card page 155. 


Numerically Controlled Profiling Machine 


A NEW development in_profil- 
ing machines designed by Ex-Cell-O 
Corp., 1200 Oakman Blvd., Detroit 
32, Mich., employs numerical con- 
trol to guide ae around the 
axes of workpieces. These tape con- 
trolled machines are economical in 
producing prototypes, small lots of 
parts that are difficult to machine 
without special tooling, and cams 
and templates for standard produc- 
tion machines. Ex-Cell-O Corp. 
designs and builds only the ma- 
chines; it does not manufacture the 
control equipment. The machine 
is available with two types of nu- 
merical control systems. One is op- 
erated by a magnetic tape system 
and electro servo motors, can pro- 
duce steam turbine buckets in small 
lots. The second system uses 
punched tape and hydraulic servo 
motors, can produce cams, tem- 
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plates, and 
blades. 

All instructions for the machin- 
ing operations are recorded on tape. 
The length of time required to 
make the tape depends on the com- 
plexity of the part. Operation of 
the machine is simple. After the 
tape is inserted and the workpiece 
loaded, the machine is set at Zero 
position and the cycle starts. Be- 
sides being equipped for milling 
operations, the machine can be used 
for grinding, and_ incorporates 
wheel dressing and dressing com- 
pensation. 


prototype jet engine 


Construction Features 

The cast base has a _ concrete 
foundation, is ribbed for rigidity. 
Leveling pads and jack screws pro- 
vide means for leveling and align- 
ment. The work table and cross 


slide are actuated by preloaded an- 
tifriction lead screw and nut assem- 
blies. These assemblies decrease 
backlash and permit accurately con- 
trolled table movements with a min- 
imum of power. The work table 
casting moves on V and flat ways, 
on hardened and ground rollers in 
A pull of 14 pounds will 
keep the table in motion; it can be 
moved with a breakaway 
only 18 pounds. 


retainers. 


force of 
The milling and 
grinding assemblies are interchange- 
able. Milling unit consists of a 
spindle, a gear reduction motor, and 
a silent chain drive. Grinding as- 
sembly consists of a grinding 
spindle with its drive equipment 
and a hydraulically operated swivel 
type diamond dresser. The spindle 
is mounted on a small slide that 
provides movement in an axial di- 
rection. An elongated cup-type 
grinding wheel is dressed to a 
spherical shape of a definite radius 
and this is maintained throughout 
the life of the wheel. The position 
of the grinding wheel in relation to 
the work is always maintained re- 
gardless of the dressing operation. 
This is accomplished because the 
wheel spindle moves toward the sta- 
tionary dresser, giving the opera- 
tion the effect of an automatic siz- 
ing device. A pause in the ma- 
chining cycle, the withdrawal of the 
cross slide for the dressing opera- 
tion, and the frequency of dressing, 
are controlled by tape. 

The work is held either between 
centers or in some type of work 
holding device. During grinding 
and in rotary milling operations 
one motor drives the work spindle 
and, through a train of gears, also 
drives the lead screw to give the 
necessary feed per revolution. An 
alternate method is longitudinal 
milling whereby the work feeds 
lengthwise in relation to the mill- 
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ing cutter then indexes and feeds 
back. With this method, feeding 
and indexing continue until the 
work has been rotated 360 degrees. 
A second motor drives the lead 
screw, and at the end of each stroke 
the first motor indexes the work 
spindle. 

Circle 401 on Page 155 


Machine Produces 
Automotive Pump Bodies 


Item 402 
Thirty-one station transfer ma- 
chine is capable of producing auto- 
matic transmission pump bodies at 
the rate of 378 per hour. It ma- 
chines the part from five different 
angles and three positions. The 
machine is designed on the “build- 
ing-block” principle, features simple 
subunit rearrangement for produc- 
tion flexibility. The main base is a 
series of welded steel units each of 
which has machined mounting 
faces for supporting fixtures and ac- 
cessories and for attaching wing and 
column base units. Each station is 
thus a self-sufficient machine. 
The stations which perform the 


milling, drilling, and tapping op- 
erations are supported by wing 
units which are horizontally mount- 
ed on the right sides of the bases, 
providing access on the left sides 
of the bases for fixtures, tools, and 
clamping mechanisms. The trans- 
fer mechanism is the walking beam 
type with hardened part nests. Re- 
movable probes can be replaced eas- 
ily by lifting a retainer plate and 
sliding the probes out of their bush- 
ings. Only one limit switch is 


Automatic Devices Speed Die Changeover 
Item 403 


Three attachments for presses are 
designed to reduce die changeover 


time. The units are: A moving 
boltster plate, an automatic die 
clamping device, and an automatic 
slide positioning device. The mov- 
ing bolster assembly has its own 
pressure pins and a pressure pin 
plate to keep the pressure pins in 
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place while the bolster is being 
moved into or out of the press. Each 
bolster assembly is individually con- 
trolled by a master control panel. 
The bolster travels on special tracks 
to a lowering mechanism built into 
the press bed. This mechanism 
lowers and accurately positions the 
bolster assembly in the press. While 


one die is in use stamping out parts, 


needed for the probes. 


Other features of the machine 
are: An automatic centralized lubri- 
cation system, individual control 
buttons at all working stations, a 
master electrical pushbutton con- 
trol at the load station, and sep- 
arate chip coolant chutes in each 
base block. Panel-mounted signal 
lamps identify malfunctions. F. Jos. 
Lamb Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
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another die can be secured to the 
bolster which is outside of the press. 
At the time of die change, the 
bolster in the press is rolled out, 
and the other bolster is rolled into 
position. 

In die changeover, the press slide 
is brought to the bottom of its 
stroke so the unwanted punch is 
nested into its companion lower die. 
An Unclamp button is pushed, 
initiating an automatic sequence of 
operations for unclamping the 
punch from the slide. The press 
slide is then run up by an adjust- 
ing mechanism to clear the top of 
the punch, and the old bolster and 
complete die set are rolled out of 
the press. The other bolster with 
the new die attached is run into the 
press, and the slide adjusted to posi- 
tion. A Clamp button is pushed, 
starting a clamping cycle. When 
the punch is securely locked to the 
press slide, an indicating light turns 
from red to green. The die clamp- 
ing device is available in two dif- 
ferent sizes, the type depending on 
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the size of the press. 

The die shutheight in the auto- 
matic slide positioning device is pre- 
selected by a dial in the master 
pushbutton panel. When the slide 
adjustment is actuated, the slide will 
automatically position itself at the 
predetermined shutheight. In oper- 
ation, the slide adjusts at a rapid 
traverse rate until it approaches the 
die. When a predetermined dis- 
tance above the die is reached, it 
automatically changes to a slow 
speed which positions the slide to 
within 0.002-inch of the preselected 
die height setting. E. W. Bliss Co., 
1375 Raff Rd., S. W., Canton, Ohio. 

Circle 403 on Page 155 


Package Former 
Item 404 


cartons and 


Machine 
trays for packaging cookies, crack 


produces 


ers, confections, frozen foods, vege- 
tables, cosmetics, and cigarettes. The 
cartons and trays are formed from 
poly-coated blanks and are heat 
sealed Material provides high re 
grease and moisture. 
Model SG-P operates at a rate of 
180 forms per minute. When there 
is no need for protection against 
grease and moisture, the machine 


sistance to 


forms and glues cartons from non- 
coated blanks. Peters Machinery Co., 
4700 N. Ravenswood Ave., Chicago 
40, Ill 
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Roller Conveyor Kit 
Item 405 


Packaged conveyor kit consists of 
a series of sections which can be as- 
sembled with a wrench to meet in- 
dividual requirements. Straight sec- 
tions are in 5 and 10-foot lengths; 
widths are 12, 16, 20, and 24 inches. 
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To assemble, the frames are bolted 
together and the rollers sprung in 
The rollers become high or 
low in the frame by turning the 
section over. Supports give an ad- 
justable height from 40 to 46 inches 
when rollers are high, and 38 to 
44 inches when rollers are low. The 
supports clip in place, can be locat- 
ed at any position along the side 
rail. Slope for gravity movement of 
loads is readily provided. Mechan- 
ical Handling Systems Inc., 4600 
Nancy Ave., Detroit 12, Mich. 
Circle 405 on Page 155 


place. 


. . 
Plastic Molding Press 
Item 406 
High speed, air-toggle powered 
automatic plastic molding press is 
suitable for thermosetting materials 


and alkyds. Molds can be changed 
in less than 2 hours. Press can be 
used to provide a variety of items 
for the automobile, appliance, and 
electrical field. It is available in 
two styles (Model A50-B and 
Model A25-B), which operate on 
air at 100 psi. Depending on the 
model, press provides a maximum of 
25 or 50 tons pressure. The ma- 
chine is a top ejection type. When 


single-row cavity molds are em- 
ployed, molded parts are mechanic- 
ally ejected; molded parts from 
multiple-row molds are air-ejected. 
Automatic Molding Machine Co., 
subsidiary Wagner Bros. Inc., 320! 
Exposition Place, Los Angeles, 
Calif. 
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Continuous Washer 
Item 407 
Unit is presently in use for wash- 
ing wrench jaws after a broaching 
operation at the rate of 2000 pieces 
per hour. Machine is a vertical de- 
sign, occupies only 16 square feet 
of floor space. In operation, work 
is handled by a separate loading 
conveyor which 
charging hopper. From the hopper, 
parts proceed to a series of perforat- 
ed flights attached to a double chain 
conveyor. As the flights travel up- 
thoroughly 
cleaned through a spray action. The 
solution is applied to the parts by 
means of a_packless centrifugal 
pump. The solution tank, which is 
located in the base of the machine, 
is heated by removable steam plate 
coils. After the spraying action, the 
solution returns through the ma- 
chine housing to the tank for re- 
circulation. The flights continue up- 
ward and are inverted when passing 
over the head sprocket, automatical 
ly discharging the work into an un- 
loading chute. After the work is 
unloaded, the perforated flights 
travel downward to the tail sprock 
et returning to the Start position 
Operation is continuous. Ransohoff 
Inc., N. Fifth Street and Ford Boule 

vard, Hamilton, Ohio. 
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ward, the parts are 





Above, left—The GPE Controls Electric Flow Transmitter, a completely new idea 
in flow signal transmission. Completely transistorized, without complex me- 
chanics, it transmits a high-level signal proportional either to flow or to differ- 
ential pressure. Precise measurement and signal transmission are first in im- 
portance in good control. 


Above—The Libratrol-500 Process Control System, made by Librascope and 
available to industry through GPE Controls, Inc., is developed around this 
highly reliable, rapid-response digital computer. It provides for a full range 
of process control—from accurate processing of data to provide understandable 
information to a human operator, to complete automatic contro! of an entire 
process or group of interrelated processes. 


Left—One of many GPE Controls Electrohydraulic Valve Actuators that combine 
the speed and positive action of hydraulic valve operation with the flexibility 
of electrical control and signal transmission. 
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What do you expect of tomorrow's automatic control systems? If you are 

looking forward to the advantages of computerized control systems . . . greater 

reliability in signal transmission . . . further localization of the control function, 

with centralized supervision . . . better response of final control elements . . . 
. then for you tomorrow is already here. 


GPE CONTROLS, Inc. brings to industry computer controls, components, 
~and greater understanding of system dynamics — offered by several subsidiary 
# companies of General Precision Equipment Corporation: Librascope for digital 
data-logging and closed-loop computer systems and associated components; 
Kearfott for high-performance hydraulic components and controls; Link Aviation 
for analog computer controls, product service, and manufacturing capabilities; 
Askania for more than 25 years of dealing with the control problems of industry. 


GPE CONTROLS, Inc. welds together all these industrial control capabilities 
and makes them directly — and immediately — available to you. 

Why not see what the engineers of GPE Controls can do for you? You'll be 
seeing this nameplate on the most exacting control-computer installations — 
soon and often. 


Executive Offices and Midwest Regional Headquarters 
240 East Ontario Street, Chicago 11, Illinois 


Eastern Regional Headquarters and Hydraulics Division 
1500 Main Avenue, Clifton, New Jersey 


Western Regional Headquarters 
40 East Verdugo, Burbank, California 


... serving industry through coordinated precision technology 
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YOU CAN SEE 
THE SUPERIORITY 


OF 


Western Electric Gets Plantwide Savings... 





Work is handled in aluminum trays, routed through 
rebuilding operations by means of pre-set pin 
deflectors. This conveying system incorporates A-F 
Live Roller, Gravity Roller, Belt and Truck Tow 
ing Conveyors 








with its 


A-F PLANTWIDE 


In keeping with its reputation 
tor efficiency, the Western Elec- 
tric Company requested us to 
install a completely co-ordinated 
conveying system throughout its 
new Solon, Ohio, distributing 
house for rebuilding and storing 


telephone equipment. Now, indi- ad ech cid glcchcnal ath ohhh Pietedleiii 

. . . Hompers n which orders ore collected stop only 

vidual jobs are routed quickly at stations where pickup is to be made. Turntable 

and automatically from opera- ei chong het veer pata aad toatl 
d space thon conventional curve 


tion to operation, by-passing 
unnecessary work stations. 
In the warehouse, too, this completely co-ordinated, plant-wide con- 
veying system speeds order picking, saves countless steps and money! 
Whatever your product handling problem, A-F can 
help you engineer a conveying system that will cut your 
costs—make money for you. Write us—without obligation 
—today. 
A-F ENGINEERED 
CONVEYING SYSTEMS 
Also Pre-Engineered Conveyors— 
Wheel, Trolley, Roller, Belt 
Metal Cleaning and Processing Machines 





A-F CONVEYOR ENGINEERING 
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THE ALVEY-FERGUSON CO., 175 Disney St., CINCINNATI 9, OHIO 
Please send me FREE illustrated, descriptive brochures on A-F Engineered: | 


_ Overhead Trolley ___. Belt Conveying inclined & Vertical 
Conveying Systems Systems Conveying Systems 
Live Roller Apron Conveying Drives and Take-Ups 
Conveying Systems Systems 


Rollers for Gravity 
. Gravity Roller Chain Conveying and Live Roller 
Conveying Systems Systems Conveying Systems 


Without obligation, send an A-F Sales Engineer to discuss: 


Name Title ‘ | 
Company 
Street | 


City — ‘i Zone State _ 


NN  . 
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Pigtail Welder 


Item 408 


Designed for assembling leads to 
terminal cups for electronic compo- 
nents such as _ resistors, capacitors, 
diodes, and rectifiers, automatic 
welding machine turns out precision 
welded “pigtail” assemblies at a 
rate of 3000 per hour. The machine 
is als» adaptable to special types of 
components such as tantalum ca- 
pacitors. Wire sizes from 0.025 to 
0.050-inch can be handled. 

In operation, lead wire is fed from 
a reel to the welding position where 
it is straightened and cut to the de- 
sired length by a guillotine cutoff 
blade. End-cups are fed from a 
vibratory hopper to the welding po- 
sition, and the two parts are pre 
cision-welded. The current magni 
tude and duration is controlled by 
a heat program timer. Welded as- 
semblies are ejected into a tote box 
beneath the machine. Equipment 
Marketing Dept., Raytheon Mfg. 
Co., Waltham 54, Mass. 

Circle 408 on Page 155 





Recording Annunciator 


Item 409 

Capable of recording equipment 
operations, instrument has a dual 
function. It can detect faults at mon- 
itored points in the equipment and 
thus help analyze reasons for 
failures. Annunciator consists of a 
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MAGNETIC 
TAPE 
APPLICATIONS 


CORPORATION 
66% 


ct 
‘ : 


‘ 
6 


When to use magnetic tape in automatic control 


Iron dust and a magnifying glass provide a revealing visual comparison 


You are seeing iron dust clinging to signals recorded on 
magnetic tape. There can be 3200 extremely reliable binary 
bits on one square inch—or analog control information simi- 
larly compact. In the cx ympacting of automatic control data, 
magnetic tape is supreme — second only to nature’s remark- 
able chromosome. Nature makes people, dogs, cats and 
monkeys. Magnetic tape recorders make, for example, ma- 
chined parts—their shapes the most complex and precis« 
that have ever been produced in quantity. It is done by nu 
merical control. The principles involved are very widely 
applicable to all kinds of control applications. Three main 


criteria determine where magnetic tape is your best choice 


Criteria No.1: QUANTITY OF CONTROL DATA 


Any automatic control operation that can benefit from 
very large numbers of time-synchronized commands is a 
natural candidate for magnetic tape. For example, contin 
uous-path control of a milling cutter may require X, Y and 
Z coordinates at several hundred points per inch of tool 
movement. The more points, the greater the accuracy. A reel 
of magnetic tape can define millions of points at extremely 
low unit cost 

Continuous real-time control of variables is applicable to 
process programming, simulation dev ces, automatic Inspec - 
tion and electronic-system checkout — provided there is need 
for great accuracy in a complex situation. The program tapes 
may incorporate the work of giant computers and intricate 
interpolating devices. A great advantage of magnetic tape is 
that the computer and interpolator are used only during tape 
preparation, hence may be shared with many other needs. 
AMPEX INSTRUMENTATION DIVISION «+ SE 


Criteria No.2: HIGH TRANSFER RATE 


The Ampex FR-300 digital tape handler can spew out 
ilpha-numeric characters at rates as high as 30,000 to 90,- 
000 per second. A short burst of digital information equiva- 
lent to a standard punched card can be extracted from mag- 
netic tape under 4 milliseconds — including start and stop. 

On analog position-control data, magnetic tape can pro- 
vide many hundreds of complete commands per second 
200 per second in one example and up to eight times this 
many if needed 

On control-system monitoring, a recording of as much as 
two hours duration cari be played back in one minute for 
review by high-speed computers. Ampex tape recorders with 
overall speed ratios as high as 120-to-1 are available 


Criteria No.3: ERASURE AND RE-RECORDING 


Magnetic tape can be erased to accept new data an end- 
less number of times. Hence tape-loop recorders can operate 
on a repetitive cycle of recording, reproduction, erasure and 
re-recording to serve as time-delay devices or endless moni- 
tors. Such a loop can be the analog equivalent of a produc- 
tion line, conveyor belt or process flow. The loop keeps in 
step, accepts sensing information at one place and then trig 
gers commands at some fixed time downstream. Or as a 
calamity monitoring device, the tape loop stores information 
briefly and erases it to make way for new data if nothing 
has occurred 

Can we advise you on a specific application of magnetic- 
tape control or send further literature on magnetic-tape re- 
corder principles and applications? Write Dept. M-19. 
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clock printer and relay unit which 
monitors up to 100 points per oper- 
ational system (smaller units moni- 
tor 8 to 32 points per operational 
system). 

Instrument records the time the 
equipment goes Off-normal and the 
time it returns to Normal. If more 
than one piece of equipment in the 


in code form on paper tape. The 
tape is advanced only after a print- 
ing. Panalarm Div., Panellit Inc., 
7401 N. Hamlin, Skokie, Ill. 
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Double-Swivel Conveyor 


system goes Off-normal, 


apart, 


— 


Otherwise, 


Relative size of ordinary 
coupling required for effective 
handling of seme volume 


and 
occurrences are at least 14 second 
the information is recorded 
sequentially. 
mation is retained and advanced to 
the printer. Information is recorded 


the 


infor- 


Item 410 

Device is adaptable handling 
dry pulverized, crushed, and gran- 
ular material pneumatically in bulk. 
The conveyor can feed to 
locations, as it is 


the 


various 
constructed of 


EVERYTHING YOU WANT IN A 
QUICK-CONNECTIVE PNEUMATIC COUPLING 


Hansen Series RL One-Way Shut-Off 
Couplings will handle any job in your shop 
using 34” to 4g” connections—from the air 
line to the air tool. All Hansen Series 2-RL 
Sockets and Plugs are interchangeable with 
each other. Likewise all Sockets and Plugs of 
the slightly larger, greater capacity Series 3-RL 
are similarly interchangeable with each other. 
Consequently, by standardizing on either 
Hansen Series 2-RL or Series 3-RL Couplings, 
you eliminate any need for various size 
couplings in your hook-up—make it easy 
to keep stock of parts in balance —and 

hold inventories to a minimum. 

Machined from solid steel bar stock, Plugs 
and Sockets are hardened and rust-proofed for 
long wear. Locking ring provides positive 
lock and assures tight fit. Equipped 

with automatic sleeve lock. 


owe HATISET semes 


QUICK-CONNECTIVE RING-LOCK COUPLING 


Blue section shows how 


Socket, 


when dis- 


connected, automati- 
cally shuts off air by 
leak-proof seal of metal 
valve against rubber 


valve seat 


Connected Hansen Ring- 


Lock Coupling. Blue section 
shows free flow of air 
through connected Coupling 


SINCE 1915 ? 


THE HANSEN * 


4031 WEST 


WRITE FOR THE HANSEN CATALOG 


Here’s an always ready reference when 
you want information on couplings in 
o hurry. List complete range of sizes 

of Hansen One-Way Shut-Off, 

Two-Way Shut-Off, and Straight 
Through Couplings — including 

Special Service Couplings for L.P 

Gas, Steam, Oxygen, Acetylene, etc 


REPRESENTATIVES IN PRINCIPAL CITIES 


150th STREET e« 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


TA 


CLEVELAND 35, OHIO 
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two sections coupled together in a 
double-swivel system. When not in 
use, it can be folded up and stored. 

Each section has parallel upper 
and lower chambers which 
separated by a gas-permeable dia 
phragm. Air under low 
is passed from the lower 
through 


are 


pressure 
chamber 
the diaphragm. It par 
tially fluidizes the material in the 
upper chamber, reducing friction 
and giving the material some of the 
characteristics of a liquid so it flows 
under the force of gravity. With 
this conveyor, the discharge end of 
one length is hinged on a common 
shaft with the inlet end of the 
other. Material passes between 
lengths by gravity. The discharge 
end of the second length can be 
swung nearly 360 degrees. Fuller 
Co., Catasauqua, Pa. 
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Wire Cutter & Stripper 


Item 411 


Automatic wire cutter and strip- 


per can process over 9000 pieces 
per hour for 1 to 40-inch wire 
lengths, down to 3000 pieces per 
hour for lengths from 80 to 120 
inches. Machine is suitable for dif- 
ferent types of wire such as insulat- 
ed solid and stranded wire and bare 
solid wire, and for plastic or fabric 
tubing. Operation is designed to 
push the wire or tubing instead of 
pull it. Cutting length limits range 
from —1/32-inch on shorter lengths 
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to —'4 inch on 120-inch lengths. 
Stripping length is held within 
1/64-inch at each end, regard- 
less of wire length. Length of the 
strip, when preformed, can be ad- 
justed from |%-inch to l-inch on 
each end, or up to 2 inches on one 
end. Jennings Machine Corp., 3452 

Ludlow St., Philadelphia 4, Pa. 
Circle 411 on Page 155 


Vibrating Feeder 
Item 412 


Mechanism: is capable of orient- 
ing parts such as headless setscrews, 
plastic parts, metallic stampings, 
wire forms, screw machine parts, 
cold headed bianks, powdered met- 
al parts, and cylindrical parts. Pro- 
duction rate is up to 80 fpm. Feeder 
(cutaway view shown) is energized 
by three magnetic motors. Larger 
units use more motors. The mount- 
ing angle of the motors can be ad- 
justed so the horizontal and vertical 
components of vibration suit the par- 
ticular part being fed. Arthur G. 
Russell Co. Inc., Forestville, Conn. 
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Adhesive Applicator 


Item 413 

Machine can feed, melt, and ap- 
ply cord-like adhesives to package 
ends, tabs, and sides. It is usable 
wherever an automatic gluing op- 
eration is needed. Applicator can 
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new! 




















hydraulic vertical 










and horizontal 
drilling and 


tapping machines 























WITH NEW 
STANDARD ADJUSTABLE 
SPINDLE HEADS 












They’re here! The new full 
line of standardized Baker 







basics — most versatile ma- 
chines available. Advanced de- 






sign assures minimum mainte- 






nance, permits fastest retooling 







using standard components. 







Write for new catalog and name 





of nearest Baker representative. 






NOW ...COMPLETELY INTERCHANGEABLE! 





To Fit \ 21 Adjustable Spindle Heads | syed 
3 Sizes Horizontal 
Vertical 27 Fixed Spindle Heads \ hades 





Machines 3 Types Standard Tables 


BAKER BROTHERS, INC., TOLEDO 10, OHIO 
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Control Unit, Cable and 


Proximity Pickup start at TA 


$89.50. Patents pending. 


Proximity Pickups 


18 mounting threads 


Solve your metal control problems 
with this low cost proximity pickup 


Compare these advantages over other proximity devices 


Flexible ... Detects both ferrous 
and non-ferrous metals. Sensi- 
tive to very thin metal pieces, 
such as aluminum foil. Does 
not attract or hold ferrous 
chips. 


Compact . . . Only the small 
Pickup need be located in the 
work area. Control Unit can be 
located up to 50 feet or more 
away. 


Economical . . . Low replace- 
ment cost for Pickup ($13.50). 


Rugged . . . Sealed Proximity 
Pickups for water and oil en- 
vironments. 


Proven Reliability . . . Three 


Write or Phone for Bulletin and Name of Nearest Field Engineer 


years continuous use in auto- 
motive industry. 


Qualified . .. Meets JIC require- 
ments. 


Other “plus” advantages 


Versatile . . . Wide variety of 
Proximity Pickups available 
for detecting metal objects at 
clearances in excess of 6 inch- 
es. Suitable Hollow Coil or 
“pass through” type Pickups 
available for detecting or 
counting small metal parts of 
various sizes. 


Practical ... Associated Control 
Unit contains relay output for 
direct operation of motor con- 
trols, solenoids and electric 
counters. 


~~ - 
S ~~. 
=— 


ELECTRO PRODUCTS LABORATORIES 
4501-U Ravenswood, Chicago 40, Ill, LOngbeach 1-1707 
Canada: Atlas Radio Ltd., Toronto 


Sensing Elements 
for Control 
Counting 

Speed and Displacement 
Measurements 


Ue 


D.C. Power 
Supplies 


a 


Magnetic 
Pickups 


Dynamic 


Sonometer Micrometer 
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function either on its side or upside 
down. Incorporating electrical heat 
controls for exact temperatures, 
Model CW applies the adhesive to 
individual passing package surfaces 
by means of a transfer wheel. The 
3/16-inch diameter adhesive is au- 
tomatically fed from a reel and 
melted. A variety of adhesives can 
be used for different applications. 
United Shoe Machinery Corp., 140 
Federal St., Boston 7, Mass. 
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Four-Spindle Lathe 


Item 414 

Vertical lathe has four spindles 
which continuously 
same operations. 
Each 


releases the 


perform the 
No indexing ox 
spindle automatically 
work as it 
through the load and unload sec 
tor. Each has precision automati: 
work-holding, with two longitudinal 
cutting motions and one cross-slide 


curs. 


passes 


tool motion in any required combi- 
A single heavy central col 
houses the power drive and 
provides ready 


nation. 
umn 
access for change 
over or servicing of cams and gear 
ing. Baird Machine Co., Stratford, 
Conn. 
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Bag Printer 
Item 415 


Suitable for use with production 
line filling equipment, automatic 
machine feeds and prints up to 20 
multiwall bags per minute. It can 
be operated intermittently or con 
tinuously. Inking is through felt 
rollers, an internal ink reservoir, and 
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a rubber transfer roller. An indexing 
arm on the drum centers the im- 
pression. Interchangeable base-lock 
rubber type provides sharp legibility. 
Machine can fit a single bag size 
or is adjustable for moderate vari- 
ations in bag sizes. The magazine 
has a capacity of 250 to 300 bags. 
Industrial Marking Equipment Co., 
655 Berriman St., Brooklyn 8, N. Y. 

Circle 415 on Page 155 


Tape Dispenser 
Item 416 
Applicable for production taping 
of cartons of uniform size, dispenser 
features two selector arms for meas- 
uring tape in either of two lengths 
from Two operat- 
ing buttons are provided, one for 
each length. The machine can also 
be operated by remote buttons, foot 


3 to 75 inches. 


controls, or photoelectric controls. 
The desired lengths of 
preset on the selector arms, 


tapes are 
then 
the operator presses the controls and 
the machine automatically measures 
the tape accurately, moistens it with 
warm water, and cuts the tape. The 
unit holds one quart of water, has 
a built-in heater and a 
thermostat. Dispenser is rated for 
115 v, 60 cycle ac, and draws 3.8 
amp. Marsh Stencil Machine Co., 
Belleville, Ill. 


water 
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howto 
cut costs with 
conveyors 


TV chassis move along Standard slat conveyor at right center. Job-tailored design 


assures uninterrupted, smooth work flow 


helps manufacturer achieve high 


degree of automation despite complexity of operations. 


Mile-long conveyor system 
speeds TV production line 


nN this TV plant, Standard engineers 

designed and installed more than 
2800 ft. of belt and slat conveyors as 
part of a mile-long conveyor system. 

It’s a typical example of how Stand- 
ard engineers will work with you and 
your engineers to increase automation, 
cut costs through more widespread use 
of conveyors. 

And, because Standard produces a 


wide range of permanent or portable 
gravity and power conveyors — in 
roller, belt, slat, chain, wheel push-bar 
and sectional types — you can be sure 
their recommendations will be unbias- 
ed. When you plan any materials mov- 
ing system, be sure to call or write 
STANDARD CONVEYOR COM- 
PANY, General Offices: North St. 
Paul 9, Minnesota. 


Left photo shows closeup of slat conveyor. Note integral elec- 
tric sockets for circuit testing. At right, completed sets move 
along Standard wire-mesh floor belt. 


Contact the Standard en- 
gineer listed in your 
classified phone book. Or, 
write for free catalog. 
Address Dept EE-11 


GRAVITY & POWER 
CONVEYORS 


Sales and Service in Principal Cities 
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Vertical Drilling and Boring Machine 


Item 417 

Unit is adaptable for operations 
requiring heavy duty drilling and 
boring on a production scale. The 
vertical drilling and boring ma- 
chine, of double box column con- 
| struction, is suitable for use with 
| automatic positioning tables. When 
the machine is used with a position- 
ing table the need for jigs for heavy 
| duty drilling and boring is eliminat- 
ed. Features of Model 3AR include: 
Twin elevating screws for the rails, 
| headstock movable to facilitate load- 








ing and unloading of positioning 
table, a choice of preselect or man 
ual shift spindle speed control, and 
a hand feed wheel equipped with 
micrometer adjustment dial for pre 
cision depth boring. Unit is powered 
by a 25 to 30 hp motor. Vertical 
travel with rail on box posts is 27 
inches, vertical travel with spindle 
in head is 18 
travel of head on rail is 28 inches 
Carlton Machine Tool Co., 2961 
Meeker, Cincinnati 25, Ohio. 

Circle 417 on Page 155 


inches, horizontal 


‘Automotive Ball Joint Assembler 


Item 418 


Twelve-station machine is de- 
signed to assemble the upper ball 
joint assembly portions of steering 


mechanisms for automobiles, at a 


production rate of 600 pieces per 
hour continuous Both 
lefthand and righthand ball joint 


operation. 


assemblies can be accommodated by 
interchanging one rest pad and one 
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diamond locator in each of the 12 
fixtures. Equipment includes an in- 
dex table, a 54-inch diameter dial 
plate, two greasing units, a hopper 
feeder, and an automatic ejection 
unit. 

In use, an operator loads sockets 
into the machine at station | 
and loads lower inserts into a slide 
fixture at station 2. Operation of 
the slide moves the lower insert into 
the machine where a vertical ram 
transfers the lower insert from the 
slide fixture into the socket. At 
station 3, a greasing device op- 
erated by a vertical cylinder greases 
the insert. Parts next index to sta- 
tion 4 where a hopper feeder places 
an oriented lower bearing on top 
of the lower insert. At stations 5, 
6, and 7 a second operator loads 
a stud, bearing, and closing disc, 
and starts a fitting in threads in 
the closing disc. 

At station 8, a spinning unit 
rough-spins the socket over the clos- 
ing disc and a mist spray lubricates 
the rolls. A second spinning unit 
finish-spins the socket under mist 
spray lubrication at station 9. The 
fitting is seated at station 10. After 
another greasing operation at sta- 
tion 11, the finished part is auto- 
matically ejected at station 12. 
Cimco Engineering Co., Ann Arbor, 
Mich 
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Net Weigher 


Item 419 

Unit is designed for light capac- 
ity high precision net weighing, is 
suitable for use with material han- 
dling equipment. It can provide 
accuracies of 1/10 gram on quanti- 
ties below 10 grams and | per cent 
on quantities of 10 grams and 
above. The unit includes a scale, 
vibratory feeder, net weigh hopper, 
solenoid air valve, and direct read- 
ing dial. Feeders can handle all 
free flowing materials. The elec- 
trical controls consist of two dial- 
mounted cadmium selenide crystal 
photocells which use the high mag- 
nification of the scale’s projected 
light beam and shadow indication. 
Weighers are available in various 
capacities for different applications. 
Model 4601 NW-FM-O-10 (shown) 
has a vibrator on the hopper to pre- 
vent material bridging, is also fur- 
nished with a support stand. Ca 
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pacity is up to 50 cu in. per weigh- 
ing. Exact Weight Scale Co., 538 
E. Town St., Columbus 15, Ohio. 

Circle 419 on Page 155 


Gear Loading Attachment 
Item 420 | 


handling 
gears with large integral flanges, 
can be installed on gear shaving | 
machines, gear tooth honing ma- | 
chines, gear sound testing machines, 

and electronic sound discriminator- 

speeders. Loader features an exit 

chute close to its input magazine. 

With this design the gear is auto- | 
matically displaced axially from its 

speeding or cutting position in front | 
of the input magazine to a new posi- 

tion in front of the exit chute when | 
the work cycle is completed. Loader 

size is thus minimized for han- 

dling assemblies having a small gear 

on a large diameter part. 

In the application illustrated, the 
loader is installed on an electronic 
sound discriminator-speeder. It han- 
dles a gear with a large integral 
flanged member. In operation, a | 


} 
gear in the input magazine rolls | 


into mesh with a master gear. Then 
the headstock advances a short dis- | 
tance. A tailstock pilot enters the 
gear, pilots in the headstock nose, 
and holds the gear by friction. The 
gear is then speeded in mesh with 
the master gear in both directions 
while the resulting sound is ana- 
lyzed by an electronic sound dis- 
criminator unit. At the end of the | 


Device is capable of 


TV TOME T 


SC) m-th 
CONVEYORS 


have SPECIAL ABILITY 
ME OE 
handling 


Solid, flat 
band of cold 
rolled carbon 
steel— 


t= Tae 


SIMPLIFIES LIVE BACKLOGGING AND 
AUTOMATIC DISCHARGE 


TRAM IRID RB dee a a) 
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NEW 
WESTINGHOUSE 
RECTIFLOW 
DRIVE 


SINGLE, COMPACT UNIT PERMITS 
ADJUSTABLE SPEEDS DIRECT 
FROM AC POWER SOURCE 
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The new Westinghouse Rectiflow* drive gives 
performance direct from an a-c power source, 
which was previously obtainable only from a 
constant-voltage d-c motor with field control. 


Completely electrical in a low-maintenance 
integral unit, Rectiflow is available in con- 
stant hp or constant torque, with inherent 
speed regulation no load to full load of 5 to 
10 percent. 


Available in TEFC, forced ventilated and 
dripproof construction, Rectiflow is another 
example of a Westinghouse product, designed 
to give the most production at the lowest cost. 


For complete information about Rectiflow 
drives — and other modern Westinghouse 
components, ask your Westinghouse Sales 
Engineer. Or, write Westinghouse Electric 
Corporation, P.O. Box 868, 3 Gateway Center, 
Pittsburgh 30, Pennsylvania. J-96111 


*Trade-Mark 


The reliable Westinghouse Life-Line® **A”’ a-c motor, 
part of Rectiflow, combines Bondar®, Bondite and 
Mylar* insulation for long life. Prelubricated, factory 
sealed bearings eliminate need for lubrication keep 
lubricants in, dirt out. 


*DuPont registered trade-n 


[The new Westinghouse Life-Line “‘H’’ d-c motor 
with revolutionary silicone insulation, gives ten 
times longer insulation life. New compact design 
gives fastest response of any industrial motor. New 
modern housing gives top protection and appearance 


you CAN BE SURE...1F iTS 


Westinghouse 


WESTING E BA DES! ARNAZ SHOWS 


CBS TV MONDAYS 
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1; speeding cycle, a headstock air cyl- 


Since 1910 


New line of 
Cam-Operated 
Basic 
Indexing Units 


inches inches 


42 48 
to to 
54 66 


inches inches 


All these units can be supplied with or with- | 
out a 10, 20, or 40-1 integral reduction unit. 
Can also be supplied with 90°, 120°, 180° | 
or 270° cams. Stationary center column 


available if required. 





The great demand for the smaller 
Model STA9-A basic indexing unit has 
resulted in an expansion of the Stand- 
ard Tool basic indexing line. The addi- 
tion of the Model STA9-B, C, & D 
makes it possible for you to adapt at 
least one of these units to your present 
plans for automation. Please submit 
your problem for a complete engineer- 
ing proposal. 

Illustrated literature describing 

Standard Tool Indexing Units 


—the basis for Automation— 
available on request. 


STANDARD TOOL 
AND 


MANUFACTURING CO. 


Creative Machine Designers and Builders 
245 LAUREL AVENUE 


| 
| 
| 
| 
| 
| 


| inder moves the gear and pilot as- 


sembly to the left as a unit. The 
tailstock cylinder moves to the left 
out of the gear, and the gear rolls 
into the exit chute. The headstock 
nose then returns to its original 


Pallet Loading Machine 
g Mach 
Item 421 
Loader automatically arranges 
and places packages on a pallet 
a predetermined pattern and quan- 
tity. Unit is capable of handling 
small packages as well as fragile 
packages. With a conventional 
seven-case pattern, the machine will 
move approximately 39 cases per 


Conversion Coating Unit 
Item 422 

Straight-line, automatic conver- 
sion coating machine is suitable for 
blackening, phosphating, bright dip- 
ping, precleaning, and pickling. The 
unit, which employs a barrel type 


|! workholder, can also handle con- 


position. Gears that do not meet the 
sound test specifications are dropped 
out of the exit line by the action 
of a solenoid-controlled gate. Na- 
tional Broach & Machine Co., 5600 
St. Jean Ave., Detroit 13, Mich. 
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minute. With larger loads using 
more cases per layer, a speed of ap- 
proximately 44 cases per minute can 
be obtained. Motors, hydraulic 
pumps, control panels, and other 
components are integral with the 
machine frame. Alvey Conveyor 
Mfg. Co., 9301 Olive St. Rd., 
St. Louis 24, Mo. 

Circle 421 on Page 155 


veying baskets and parts trays 
Bulky parts can be suspended from 
a carrier. Each treatment tank has 
an individual timer for cycling flex- 
ibility. Controls can be set to ro 
tate the barrel continuously, inter- 
mittently, or not at all in each tank, 
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during each transfer, and at the un- 
loading station. 

In operation, the door of the bar- 
rel opens and closes automatically 
to receive, process, and discharge 
the work. After the final solution 
tank in the treatment cycle, there 
is an unloading station. Rotation 
of the barrel at this station actuates 
a lever mechanism which opens the 
door and discharges the work. Ro- 
tation is continued until the open- 
ing is properly positioned to receive 
the next load. The barrel is then 
retracted to the loading station. A 
signal operates a hopper or other 
loading device to meter out the 
next load. Another signal starts the 
barrel rotating again, closing the 
barrel door. A detent clip holds the 
door closed during passage through 
the treatment cycle. Hanson - Van 
Winkle-Munning Co., Church St., 
Matawan, N. J. 

Circle 422 on Page 155 


Data Send-Receive Set 
Item 423 
Applicable in data processing sys- 
tems, automatic send-receive set 
is designed to serve as the center 
of data processing and message 
transmission systems. It provides 
for the direct interchange of trans- 
mitted data, recording information 
in printed page form on message 
paper or multipart business forms. 
It produces punched tape as a by- 
product of transmission and recep- 
tion, or prepares punched tape at 
high speed for subsequent trans- 
mission. Using a tape reader unit, 
it provides automatic transmission 
of data under control of perforated 
tape. 
Model 28 consists of a keyboard, 
page printer, any one of four tape 
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Here’s a combination that’s hard to beat — a performance-proved industrial 





air cylinder with its own built-in directional and exhaust speed control valves 






in a single, compact “package”. Check these important features 


@ BUILT-IN DIRECTIONAL CONTROL VALVES... 


your choice of four control combination; double solenoid, single solenoid 


with button bleeder return, double button bleeder, or double remote pilot 









pressure operation. 


@ BUILT-IN EXHAUST SPEED CONTROLS 


with automatic Nylon lock 


@ INTERCHANGEABLE MOUNTINGS... 


front or rear flange, low or high “L” foot brackets, rod and cylinder clevis 


@ SINGLE CONDUIT CONNECTION 


tor double solenoid unit. 


@ AVAILABLE WITH CUSHIONED STOP 


either or both ends 


@ PERFORMANCE -PROVED MODERNAIR CONSTRUCTION 













Condensed Specifications a 






DIAMETERS: 14”, 2”, 3” MAX. OPERATING PRESSURE: : 
ur ser we 150 p.s.i. (solenoid) a 
oe: se 200 p.s.i. (bleeder or pilot pressure i 





MIN. OPERATING PRESSURE: 20 p.s.i SOLENOID COILS AVAILABLE: 


SOLENOID POWER REQUIRED: (ac) 8-10, 110, 220 v 
10 watts (de) 12, 24, 30 v. 
ROE SR RENE ISS Aa SSRI 








Call your local MODERNAIR sales outlet (see Modernair trademark under 
“CYLINDERS” in the yellow section of your phone book) or write us today 






for complete data bulletin; please address Dept. C-11. 


CORPORATION ‘7 


400 Preda Street - San Leandro, California 
MEMBER NATIONAL FLUID POWER ASSOCIATION 
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Mechanized painting 
eliminates human errors 


DeVilbiss Automatic Contour Spray Machines are a vital part of the finishing lines in the 
world’s most modern plants, turning out gleaming finishes in a variety of colors at low cost. 


DeVilbiss automatic spray machines 
consistently turn out paint jobs to per- 
fection . . . on products of practically 
any size and shape. Split-second timing 
and accurate gun positioning cuts paint 
waste to a minimum, and ensures abso- 
lute uniformity of finish on every part. 
And these 
high-volume production at remarkably 


results are attained with 
low cost! 

But it takes more than just ordinary 
spray equipment to do the flawless, 


cost-saving jobs that are demanded 


Simultaneous painting of exterior and interior 
of these 5-gal. pails is typical of versatility, 
efficiency of DeVilbiss automatics. 


today. DeVilbiss meets this demand 
with experience and know-how that 
combine the full knowledge of mate- 
rials, production methods, and spray 
techniques with the most versatile, 
efficient automatic spray equipment 
that’s available. 

Why not let us test run your product 
in our Customer Lab — without obliga- 
tion — for a report of actual costs, plus 
projected savings over your present 
system? Our nearby representative will 
gladly make the arrangements. 


THE DEVILBISS COMPANY 
Toledo 1, Ohio 


Santa Clara, Calif. « 
London, England 


Barrie, Ontario 


Branch Offices in Principal Cities 


FOR BETTER SERVICE, BUY 


WATE et 


DEVILBISS HELPS YOU GET THE MOST FROM THE SPRAY METHOD 


104 Circle 692 on Page 155 


punch units, any one of four tape 
reader units, electrical service unit, 
console, and motor. The type of 
tape reading units available are: 
Fixed head single-contact trans 
mitter-distributor, pivoted head 
multicontact transmitter-distributor, 
fixed head multicontact transmitter 
distributor, and pivoted head and 
fixed head multicontact transmitter 
distributor. The types of tape 
punching units available are: Non- 
typing perforator, typing perforator, 
nontyping reperforator, and typing 
reperforator. 

To operate the instrument, the 
operator selects, by means of a con 
trol knob, one of three operation 
(Keyboard, Keyboard 
Tape or Tape setting). In the Key 
board setting, the keyboard is used 
to transmit messages directly to an 


conditions 


other station or group of stations 
A record of the made 
available on the page printer for 
monitoring, immediate processing, 
reference. In the Key 
board-Tape setting, the keyboard is 
used to perform the dual operations 
of transmitting messages electrically 
while 


message is 


or future 


simultaneously _ perforating 
tape by mechanical means. In the 
Tape setting, the keyboard can be 
used for direct mechanical perfora 
tion of tape at speeds in excess of 
100 wpm. In this setting the page 
printer is available for the receipt 
of incoming messages or to monitor 
from the transmitte1 
Teletype Corp., Dept 


Fullerton, Chicago 39. 


transmission 
distributor 
SP-1, 4100 
Ill 
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Gun Drilling Machine 


Item 424 
Device is suitable for precision 
gun, or deep hole drilling. It can 
drill butterfly holes in a carburetor, 
oil holes in connecting rods, and 
shaft holes in windshield wiper 
housings. Drill will function on all 
types of metal, including stainless 
steel and high-temperature alloys 
Unit can handle two parts simul 
taneously, is capable of drilling holes 
from 0.187-inch to 0.750-inch in di 
ameter. Spindle speed ranges from 
2000 to 8000 rpm; feed rate varies 
from 0.0001 to 0.010 ipr, and the 
feed stroke can be adjusted from | 
to 12 inches. 
The cutting tool is driven by 
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torque drive adapter, with a con 
tact switch, which protects the cut- 
ting tool from breakage. If the gun 
drill is dull or improperly ground, 
the torque drive will rotate to the 
contact switch. The takes 
the cutting tool out of feed and 


SWIC h 


causes it to return to the back posi- 
tion. It also stops the rotation of 
the spindle, and cuts off the supply 
of cutting oil. While the machine 
is in operation, clean, filtered cut- 
ting oil is delivered to the rear end 
of the rotating spindle under pres 
sures from 75 psi to 1500 psi. The 
oil is forced through the spindle 
shaft into the drill center, cooling 
the cutting tip and flushing out 
the chips to a chip box. Crescent 
Tool & Machine Co. Inc., 25125 
W. Outer Dr., Melvindale, Mich. 

Circle 424 on Page 155 


Processing Machine 
g Mach 
Item 425 
Device is a reactor which com 
bines continuous mixing with ac- 
curate process temperature control, 
transferring heat to or away from 
materials as it mixes. Machine has 
many fields of application. It can 
be used for emulsifying, heating, 
and cooling in the manufacture of 
starch lubricating 
photographic 
emulsions. For functions which re- 


soap, pastes, 


greases, wax, and 
quire reaction temperature control, 


November 


AUTOMATION 


it can be used for paint, general 
polymerization, sulphonation proc- 
esses, and modifying drying oils. In 
the food industries, the uses include: 
Texturizing, aeration, cooking, ster- 
ilizing, and pasteurizing. 

The machine consists of a series 
of fixed heat transfer plates through 
which a heat transfer fluid can be 
circulated. Electric heating may also 
be employed. Spaced between each 

beaters 
shaft. In 
operation, the beaters mix the ma 


heat transfer plate are 


mounted on a common 


precision 


terial flowing through channels of 
each transfer plate. This action cre 
ates a thin film on the material 
which in turn gives a high heat 
transfer rate. Unit has maximum 
working pressures up to 350 psig, 
with operating temperatures from 
32 to 400 F. Special machines with 
working pressures up to 1000 psig, 
with a temperature range to 750 F, 
are available. Chemical Machinery 
Div., Baker Perkins Inc., 1000 Hess, 
Saginaw, Mich. 
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indexing 
to*0.001” 


.-- WITH GEM-I7 


DIAL INDEX TABLE 


GEm-17 
press with standard GEM base. 


Fest—Geneva motion smoothly positions in 
speeds up to Y2 sec 


Rugged— 1000 Ib. work load with solid anvil » 


capacity of 30 tons 


Positive lock— Bolt in Geneva slot commed both 
in ond out given positive locking. 


Power— Comes complete with rotary air motor, 
solenoid valve with limit switch (fluid or electric 


motors ovoilabie) 


Number of stations—6, 8 or 12 standord, 
3 and 4 skip 


Size and weight—200 Ibs. complete with 17” 
dia. table (piates up to 36” available). 


mounted on GEM ATP-6, 6 ton toggle 


Geneva Motion GEM-17 Indexing Table 
standardizes automation on your assembly 
and machining operations . . . drilling, tap- 
ping, riveting, spinning, staking, knurling, 
chamfering, welding, screwdriving, stud 
driving and gaging to the speed and ac- 
curacy required. Gray's complete engineer- 
ing staff can adapt the table to your 


work problem. 


Send for Bulletin Di-17 and complete information. 


SS GRAY equipment company 


automatic assembly equipment 
13600 Ford Road + Dearborn, Mich. « Telephone: Tiffany 6-7573 
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ad 
of automation for the metalworking 
industry. Consequently, care in the 
aU ate toe ote tt 
Se em am 


CMM Mt Me eT 
electric and electronic gaging, Sheffield 
eR Tit ie 


ee sy] Ti 
to install 


@ Complete automation gaging and 
Ue ae 


FUNCTIONS and ADVANTAGES 


e@ Determine minute dimensional varia- 
tions, rapidly and with repetitive pre- 
cision 

@ Initiate warning signals 


e Actuate control mechanisms 


e Segregate acceptable, oversize and 
undersize parts 


e Accurately classify parts by sizes 

e@ Accommodate almost limitless range of 
tolerances | 

@ Operate with interchangeable tooling 

e Are small, compact and easily mounted 

e@ Have unusually long, trouble-free serv- 
ice life 


@ Are easily interchanged 


For more detailed information, 
write for Bulletin AU57-12 


The Sheffield Corporation 
Division 3 


Dayton 1, Ohio, U.S.A. 
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Machining Coging 


Part Classification 


Shown here are a few of those Sheffield control units 
so widely used in automated systems. 


tia aa dee LECTROLAIR 


ue Mur en Me) 


PUM Liem Cm atrity 
actuate signals and relays. 


STUUR ee) 
PTS e elle eae 


teas ea ee le VARIATION 


Ce me La ta at eer 
hole parallelism or hole center dis- or internal dimensions ani face to 
ee ee eo eee ee 
PU Cur enue Etat coe TOUR acu eat etre 


ss eee of Bendix Aviation 


manufacture and measurement for mankind 
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of willl 7 er 
Boon components 


OF rs HAH 


Parts, elements and devices designed for creating more automatic systems 


For detailed information and literature, use card page 155. 


Electrically Actuated Plug-In Valve 
permanently attached to the pneu- roe 


matic system by conventional pipe 
threads. Electrical connections to 
furnish 60-cycle power for the actu- 
ating solenoids are permanently 
made in a junction box which is an 
integral part of the base. The body 
containing the movable valve ele- 
ments and the actuating solenoids 
is designed with a flat bottom sur- 
face that fits against a correspond- 
ing top surface on the base. A 
bayonet electrical connector com- 


lightweight, resists corrosion, and 
is economically produced. Flow con- 
trol is obtained by means of spring- 
loaded, tubular shear seals which 
slide against a precision lapped 
frontal plate. The valve operates 


pletes the solenoid circuit. The 

body surface is equipped with elec- 

NEED for both pneumatic and trical connections and tapered pipe 
hydraulic valves can be found in all nipples. 


without flow restrictions and no 
lubrication is required. Actuator 
parts of an automatic production Installation is simple; the elec pins are fabricated of a special 

line. An electronic system that reg trical connections fit into a mating silient material which is shock re 
ulates sequencing, timing, and flow socket while the tapered nipples sistant and functions well under the 
of production needs valves. A pneu push against corresponding fluid 


continuous hammering action of the 
matic system that furnishes the con ypenings at the base. Each fluid 


reciprocating solenoids. 

trolling forces and motions to actu connection is equipped with an O Specifications of the valve are 
ate power equipment needs valves ring seal. A leakproof connection Air-100 psi rated pressure; tempera 
Material handling and _ production is obtained by tightening four nuts ture range —40F to +160F: elec 
equipment which can be activated To replace this unit requires less 
electrically, hydraulically, pneumat than half a minute and the plumb- 
ically, or mechanically needs valves ing or electrical connections are 
With this need for numerous fluid not touched. 

valves in an automatic system where 


trical rating 115 v, 60 cycles, cur 
rent drain 7 amps inrush, 1 amp 
holding; minimum flow passage 
0.344 inch in diameter; !/.-inch port 
size; weight 14 lb. The valve is 
Valve Construction designed for automatic controls 

Body and base castings of the sing shop air but, by changing the 
valve are of diecast aluminum. This materials and seals for specific ap- 
material was chosen because it i plications it is adaptable to the 


chemical processing industry and to 


development of a plug-in valve unit, the bulk handling of fluids. The 
manufactured by Whittaker Con- castings and other mechanical ele 


trols, Div., Telecomputing Corp.. ments are strong enough to with- 
915 N. Citrus Ave., Los Angeles 38, 
Calif. 


valve failure can shut down an 
entire production line, a device 
which features simple maintenance 
and quick replacement is of primary 
importance. This idea led to the 


stand operating pressure as high 
as 1000 psi and can be reinforced 
; to handle any increases in pressure. 
Two Basic Parts This adaptation would permit the 


The plug-in valve consists of two 3 automatic handling of any fluid by 
basic parts: The manifold, or base, : = - remote control operation. 


and the body. The manifold is Circle 426 on Page 155 
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One-Revolution Drive 


Item 427 
Automatic intermittent drive is 
applicable for indexing motions, 
feeders, turntables, packaging ma- 
chinery, and office equipment. Unit 
is a one-revolution drive, can be ar- 
ranged for multirevolution opera- 
tion. It produces an instant high 
torque using a fluid motor, plane- 
tary reduction, and solenoid actu- 
ated starter, has a built-in valve to 
compensate during movement and 
unload while stationary. A cam and 
adjustable lever arrangement pro- 
vide rapid, smooth acceleration and 
deceleration, and _ positive stop. 
Drive is available in a wide range 
of output torque capacities and 
speeds. Constant-Flo Div., John S. 
Barnes Corp., 301 S. Water St., 
Rockford, Il. 
Circle 427 on Page 155 


e . 
Indicating Controller 
Item 428 
controls 
provides tem- 
and gives ac- 
curate proportioning valve opera- 


Pneumatic instrument 
heating appliances, 
perature indication 


tion. It can actuate an air-operated 
throttling valve to control the flow 
of steam, water, or gas, or actuate 
other air-operated devices. Model 


108 


IVA is explosionproof, can be used 
in hazardous locations. It includes 
a fail-safe device for automatic shut- 
down of the valve in case of air 
supply failure. Device uses a ther- 
mal element operating on a mer- 
cury-expansion principle. The con- 
trol point desired is set by turning 
the setting knob. A wide or narrow 
throttling range, within the limits 
of 3 to 20 per cent of scale range, 
can be selected by setting a range 
selector knob. The air pressure 
between the control and the air- 
operated valve varies in direct pro- 
portion to temperature changes. A 
rise in temperature at the point being 
controlled is sensed by the control 
which modulates the air 
to the air-operated valve. Depend- 
ing on the degree to which the heat 
has risen, the valve will restrict the 
supply of the heating medium. Con- 
trol is designed to operate on an 
air pressure of 3 to 15 psi. It is 
available in any of 10 temperature 
ranges between 30 and 1100 F 
Partlow Corp., 511 Campion Rd., 
New Hartford, N. Y. 

Circle 428 on Page 155 


pressure 


Air Powered Clock 
Item 429 
Device is suitable for use as origi- 
nal equipment or _ replacement 
equipment in all makes and types 
of recording instruments which re- 
cord from one-hour to 30-day pe- 
riods. Applications include integrat- 
ing orifice meters, strip chart re- 
corders, gas lift meters, pressure re- 
corders, telecounter units, and field 
program timers. Self-contained unit 
can be mounted in any position or 
remotely controlled. Powered by air 
or gas, the drive unit is explosion- 
proof and internally sealed to pre- 
vent corrosion or clogging. All parts 
exposed to gas are made from alu- 


minum or stainless steel. Device has 
a gas or air consumption of 5 cfh 
at its normal operating pressure of 
5 psi. American Meter Co., 920 
Payne Ave., Erie, Pa. 

Circle 429 on Page 155 


Release Valve 
Item 430 


Pneumatic device is designed so 
pressure can be vented in small in 
crements (approximately 6 psi). It 
can be mounted on a rotating or 
revolving device and the centrifu 
gal force will not impair its opera 
tion. Valve has large internal ait 
passages allowing air to be exhaust- 
ed quickly. 

In operation, air pressure enter 
ing the valve through its supply 
port forces the valve’s diaphragm 
against its exhaust port, closing it 
When air pressure at the supply 
port is reduced approximately 5 psi 
or more, a differential in the pres 
sures acting on the diaphragm is 
created. This differential in 
sures lifts the diaphragm from the 
exhaust port and seats it on the 
supply port of the valve. This dia 
phragm movement opens the ex 
haust port, allows air to flow freely 
from the valve’s delivery port to 
atmosphere, and closes the valve’s 
supply port. If the pressure of the 
air in the valve drops to a value of 
approximately 1 psi below that at 
the supply port, this differential in 
pressure moves the diaphragm so 
it seats on the exhaust port, stop- 
ping the further flow of air through 
that port. The supply port can be 
assembled in two positions; the in 
let and outlet ports can be mounted 
on the same center line or at right 
angles to each other. Industrial 
Products Div., Westinghouse Air 
Brake Co., P.O. Box 36, Wilmer 
ding, Pa. 


pres 


Circle 430 on Page 155 
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Drill Press Air Feed 


Item 431 

Adaptable to all standard single 
and multiple spindle drill presses, 
pneumatic feed attachment is de- 
signed to convert machines 
to automatic or semiautomatic op 


these 


eration. Attachment can handle ap 
plications requiring up to 2000 lb 
total drill point pressure. The drill 
press feed unit is powered by twin 
cylinders 
held in tandem with a hydraulic 


double-acting pneumatic 
checking mechanism. This mecha- 
nism is supported between the cy 
linders and is directly in line with 
the drive rack, providing precision 
tool control. An adjustment device 
maintains precise feed settings and 
controls the cutting tool feed rate 
and the hole depth limit. The twin 
iir cylinders, which operate at air 
pressures to 100 psi, supply the 
thrust for the downward feed of 
the spindle, and automatically re- 
tract it to the starting position after 
reaching a preset depth limit. The 
attachment incorporates a_ valve 
uniform control of 
Renco-Aire, Div., 
Cleveland Pneumatic Industries Inc., 
64 Old Orchard, Skokie, IIl. 

Circle 431 on Page 155 


which assures 


ir pressure. 


Spring Plungers 
Item 432 
Line of spring plungers can be 
used to position parts in jigs and 
The plungers feature a 
spring compounded and treated to 


withstand continuous flexing with- 


When 


fixtures. 


out crystallization com- 
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pressed, the spring allows the 
plunger to recede entirely into the 
threaded body. A preset set screw 
which is sealed in place assures 
uniform spring pressure. Plunger 
made of hardened steel. 
Plungers are available in two styles; 
a silver-nose (cadmium-plated) 
model for milder end pressures and 
type model. 


tips are 


a regular heavy-duty 
Each model is furnished in ten sizes 
from 6/32 to l-inch. Jergens Tool 
Specialty Co., 172 E. 163 St., Cleve- 
land 10, Ohio. 
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Electronic Relay 
Item 433 

Device is used in conjunction with 
resistive type photoelectric scanning 
heads within 25,000 ohms to 1!/ 
megohms resistance, for applications 
such as monitoring, filling, count- 
ing, detecting, and inspecting. Mod- 
el PE-3 can also be used with vari- 
able-resistance transducers, provid- 
ing electronic amplification of low- 
energy signals. 

Unit includes a plug-in relay, po- 
tentiometer, power supply for ex 
light circuitry. 
The relay and scanners respond to 
light changes either lighter or dark- 
er, direct or reflected beam. The 
small signal changes are amplified 
electronically through a vacuum 
tube to provide positive relay opera 


ternal source, and 


tion. At six inches between scan- 
ning heads, over 2000 beam-inter- 
ruptions per minute can be counted. 
Power consumption for the relay 
is 9 w; power source is 100-130 v, 
50/60 cycles. Relay contacts are 
double-pole, double-throw, 8 amp, 
115 v ac, noninductive. Farmer Elec- 
tric Products Co. Inc., 2300 Wash- 
Newton Falls, 


ington St., Lower 
Mass. 
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Lubricating Pump 


Item 434 
Device is designed to provide au 


tomatic or semiautomatic lubrica 
tion to bearings on single machine 
units. System is air-operated and 
cither 


chanically, or 


controlled electrically, me 


manually, features 


easy installation. Two styles of 
pumping units are available; one 
model is for low pressure applica 
model is 


pressure applications of 


tions of oil, the second 
for high 
rrease or oil. Lincoln Engineering 
Co., 5794 Natural Bridge Ave., St 
Louis 20, Mo 

Circle 434 on Page 155 


Temperature Recorder 


Item 435 

Instrument features a sensitivity 
and accuracy of 1/1000 C on a full 
scale of Y% C. Model 102 uses a 
Brown Instrument strip chart re 
corder, covers a temperature rang 
of 20 to 30 C. By actuating a se 


lector switch, any 1% C f 


“ portion ol 
the range can be accurately record- 





PAR ... Originated by TRS with the invaluable collabora- 
tion of some of industry’s top production engineers 
who sought a major break-through in the automation 
of assembly operations to reduce costs. 


PAR ...-A name given by TRS to its Production Automated 
Riveting process . . . continuously developed and per- 
fected for 3 years. Proved successful in some of in- 
dustry’s most efficient plants. Now, TRS has sufficient 
engineers especially trained in the PAR process to 
serve all manufacturers. 


PAR .-. It makes riveting practically a new fastening method 
through efficiently integrated and automatic . . . 


1. FEEDING of tubular rivets or related products. 


2. TRANSFER of parts between riveter stations by means of 
sliding or rotating fixtures or dial tables. Or through 
synchronization with conveyors. 


3. SEQUENCING the operation of from 3 to 15 rivet setters 
which make all fastenings simultaneously or in any 
desired sequence. 


4. CONTROL of setting force as required by parts thickness 
or material characteristics. 


5. SENSING of improper conditions and stopping equipment 
to avoid injury to parts, equipment or operator. 


6. EJECTION of parts as required. 


TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASS. 


Midwest Office & Warehouse in Chicago. Branches: Atlanta, Buffalo, Charlotte, 
Dallas, Detroit, Indianapolis, Los Angeles, New York City, Philadelphia, Seattle, 


St. Louis. See “ Yellow Pages” for phone numbers. 
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WESTERN ELECTRIC 


boosted production rate 80% 


You get the benefits 

of TRS “recognized ability” 

when you buy 

any TRS Riveting Machine .. . 

from the simplest standard type to a 

complicated special design. 

TRS offers more machines, 

to more exactly meet your need . . . 

will lease but likes to sell . . . guarantees 
performance and sticks by you with all-out service. 


PAR ... It’s a TRS Process for very good reasons! 
Obviously, there are two critical elements in the PAR 
Process. Essential is the special and extensive knowl- 
edge and experience needed to design an integrated 
system of standard or multi-head riveters, feeders, 
transfers and controls for the particular assembly in- 
volved. Equally important are superior knowledge and 
experience in the design, tooling and application of 
Multi-Head 
employed. 


Riveters because these are usually 


TRS originated Multi-Head Riveters over three years 
ago and is the only experienced source of these ma- 
chines. Further, because this TRS development opened 
up new possibilities for automating the riveting pro- 


“~ Western Electric engineers sought the lowest cost 
method of assembling the many components of the 
wall telephone baseplate. TRS engineers worked 
with them in solving this fastening problem. 

Here is the specially engineered Multi-Head 
Riveter that resulted. Ten automatic 

riveting machines are combined with a 

specially designed rolling assembly 

fixture to minimize handling of the 

five parts of the assembly and, in two 

fast operations, automatically 

attach parts to baseplate with ten 

rivets in a complex pattern. It was 

estimated that the same assembly operation 


could have required approximately 35% more labor if 


other applicable facilities had been installed. 


And that wasn’t all. Later, when production requirements 


increased, the addition of a second transfer fixture 


and a second operator boosted the production rate 80%. 


Western Electric know-how shows in the profitable 
solution . . . so does TRS ingenuity and experience. 


cess, TRS was able to begin three years ago to develop 
the special experience and application engineers re- 
quired to fully meet the requirements of the PAR 
Process. 


PAR ... A New Opportunity to Reduce Direct Labor Charges 
With this new help, hundreds of manufacturers .. . 
large and small . . . can effect substantial savings in 

direct labor charges, increase production rates, de- 

crease parts spoilage and machine down-time. Look 
into it now if your product can be riveted, and espe- 
cially if several rivets are involved. 

The yearly amortized cost of the TRS Multi-Head 

Riveter equipment is low because it will not be obso- 

leted by changes in product design or production line. 


To save more...To protect against equipment obsolesence...don’t buy any Riveting Machines until you investigate the PAR Process 


You're not required to use TRS Rivets but you'll be better off if you do 


Advt. Copyright by Tubular Rivet & Stud Company, 1958 
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There are no contracts or obligations involved in the 
PAR Process. However, it is true that the more auto- 
matic you make your riveting, the more important it is 
to use rivets that reduce operating troubles and ma- 
chine down-time. And, we can give you good, factual 
reasons why TRS Tubular Rivets are more reliable in 
essential qualities and uniformity. Ask for the facts... 
judge for yourself. 
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FULL "ROUND THE CLOCK 
OPERATION 


O-M AUTOMATION 
heavy-duty air and hydraulic 
cylinders 


O-M Automation Air and Hydraulic 
Heavy-duty Cylinders are the result of 
years of research and engineering 
“know-how”. Designed to the automo- 
tive industry’s Automation Standards, 
they fill a definite need for outstanding 
durability under the most exacting de- 
mands of today’s high speed automatic 
production. 


Tested, tried and proved in actual 
service, these ruggedly constructed com- 
ponents hold untold promise for design 
engineers who seek to combine continu- 
ous, smooth dependable and efficient 
straight line motion with long life and 
minimum maintenance. Available in 
11%” to 8” bores with front flange, rear 
flange, clevis, trunion or foot mount. 


These and many other advanced fea- 
tures of O-M Automation Cylinders, 
that make for maximum efficiency and 
long life with minimum servicing, are 
described in our new catalogues—107 
for Air Cylinders—108 for Hydraulic 
Cylinders. Write for your copy TODAY! 


ee 


—— —e ee ee ee ee - 
- v 


ORTMAN-MILLER MACHINE COMPANY 


25 143rd Street, Hammond, Indiana 
(CD Hove representative call 
(C0 Send Bulletins 107 and 108 


a 
Company. 

Address 

nD State. 
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ed. An internal battery provides 
calibration and balancing. Unit is 
also adaptable to record different 
points and cover other ranges. Fen- 
wal Electronics Inc., Mellen St., 
Framingham, Mass. 

Circle 435 on Page 155 


Electric Oiler 
Item 436 


Device is capable of dispensing 
lubricating oils, can automatically 
meter from a drop every 30 seconds 
up to a drop every 10 minutes. Unit 
is driven by a synchronous motor. 
The piston, actuated by a cam, 
forces the oil drop to a visible point 
where drops can be checked. The 
flow is increased or decreased by 
a cam adjustment. Operation of the 
viler is controlled by the main 
power switch on the machine, pro 
viding proper lubrication whenever 
the equipment is being used. Two 
styles are available; Model P-115 is 
rated for 115 v, Model P-220 is 
rated for 220 v. Plews Oiler Inc., 
701 S. Seventh St., Minneapolis 15, 
Minn. 
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DC Amplifier 


Item 437 

Low-level device is used to am- 
plify signals from thermocouples, 
strain gages, pressure transducers, 
and other sensing elements. It can 


be used singly or in multiple in 
stallations for large data process- 
ing systems. Amplifier is composed 
of solid state components and tran- 
sistors to provide reliable operation 
under conditions of extreme shock 
or vibration. A floating input is 
utilized to isolate the input from 
the rest of the amplifier, eliminate 
false ground loop signals, and per 
mit only the desired signal to go 
through. Systems Div., Beckman 
Instruments Inc., 325 N. Muller 
Ave., Anaheim, Calif. 
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Positive Rotary Blower 
Item 438 


Unit (cutaway view shown) 


is designed to be regulated for 
varying air volumes by changing 


When ‘the blower 


operates with a 


blower speeds. 
constant speed 
against a constant pressure, it de 
livers a constant volume of ait 
When speed is increased by means 
of pulley changes or variable speed 
drive adjustment, against constant 
pressure, air volume increases by an 
amount equal to the blower’s dis 
placement times the increased num 
Unit will deliver 
air volumes up to 13,000 cfm and 


ber of revolutions. 


pressures up to 10 psi. 

Four heavy duty antifriction roller 
bearings hold impeller shafts in 
alignment. The bearings are splash 
lubricated at the gear end of the 
blower and on the drive end they 
are lubricated by grease fittings 
Timing gears are splash lubricated 
by oil from the timing gear case 
at the gear end. Vents are in- 
cluded to prevent over-lubrication 
Blower has an adjustable timing 
hub which permits impeller retim- 
ing in the field. Sutorbilt Corp., 
2966 E. Victoria St., Compton, 
Calif. 
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AUTOMATION 
BEGIN 


goa al 


..with the most basic tools at an engineer’s disposal: experience, a drawing 
board, and a complete catalog of instruments and controls designed for the 
automated process. That’s why you'll find more and more design engineers 
coming to depend on the new General Controls Automation Controls Catalog 
Here is a “working” catalog for the shirt-sleeves engineer, because it puts 
1 complete diversified line of controls for automation in a single usable format. 
When you get yours, scan through it quickly. You'll find everything you need 
for that next job — program timers, actuators, automatic valves, sensing 
devices, potentiometers, and counters. There is also an experienced staff of 
field engineers ready to lend a hand when you need it. Send for your copy 


of this new catalog now. 


GENERAL CONTROLS CO.— Dept. 1100-G 
8080 McCormick Blvd. « Skokie, Illinois, or 
801 Allen Avenue ¢ Glendale 1, California 


Please send new AUTOMATION CATALOG 
GENERAL CONTROLS 


PR etigccteenicent 


Title 
endale ad Pte td Pelt ile ated anada 
Company 


Address — 


City — 





PUSH 
BUTTON ~ 
BATCHING | 


Simply dial the formula and 
mixing times, select number 
of batches, and press start 
button. Any number of in- 
gredients are avtomatically 
fed, weighed, mixed and dis- 
charged. 


noon 


ef 


+ 
°o 


Write for 
Complete Details 


BATCHMASTER speeds 
automatic processing 


At last, completely automatic one-man 
batching for you. Batchmaster is the sim- 
ple, speedy system for precise mixing of 
multiple ingredients to any desired for- 
mula. Accommodates all materials — 
solid, powdered, granulated, liquid. Pro- 
vides continuous automatic control of all 
ingredients by weight. Boosts produc- 
tion, improves quality control, elimi- 
nates waste. 


No need for expensive, complex custom 
installations. Howe engineers standard 
Batchmaster systems tailored to your op- 
eration. Guarantees proper batching for 
most critical formulas. Cuts operating 
costs. Provides better control of material 
costs. Rugged construction for extreme 
operating conditions. You have a differ- 
ent batching problem? Send for detailed 
booklet illustrating the Batchmaster so- 
lution. 


TO TRUCKS, PACKAGING, OR FURTHER PROCESSING. > 


el 7 | 


THE HOWE SCALE CO.+ RUTLAND, VERMONT 


A SUBSIDIARY OF SAFETY 


114 


INDUSTRIES, 
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Liquid Level Control 
Item 439 


Applicable in the food and chem- 
ical processing industries, system in 
cludes a Varidrive motor which is 
equipped with a pneumatic actua- 
tor. In operation, the motor re- 
ceives a signal from a level con- 
troller which automatically pro- 
vides variable speed to the pump, 
thereby maintaining a 
level within the tank. 

Two methods are provided to 
control liquid level in open tanks— 
air purge and liquid purge. The 
air purge method uses a_ bubbler 
tube, is suitable for use with water 
and other uniform liquids of low 
viscosity. The liquid purge meth- 
od uses a trickle flow of purge 
liquid, is suitable for use with high- 


constant 


er viscosity liquids. System is pneu- 
matically operated, 
floats or flow restricting valves. 
U. S. Electrical Motors Inc., Box 
2058 Terminal Annex, Los Angeles 


54, Calif. 


contains no 
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Hydraulic Filter 


Item 440 

Indicator-type hydraulic filter is 
designed for 3000 psi service, can be 
subplate mounted. Unit is 
structed so the cleaning indicator 
can be readily seen and the filter 
cartridge easily reached. The dual 
mounting with a four-way valve 
gives assurance of continuous filter- 
ing, with no downtime for cleaning. 
Filter is available in 10, 20, 30, and 


con- 
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Get full value from adjustable-speed drive: 


American Blower Gyrol Fluid Drive varies speed 
steplessly without costly maintenance 


Feature for feature, American Blower Gyrol 

Fluid Drive is your most economical solution to 

many industrial-drive problems. Here’s why: 

e Stepless speed control—simple, wear-free 
speed controller; manual or automatic oper- 
ation. 


Shock protection— vortex of oil isolates shock; 
protects costly machines. 


Controlled acceleration—permits no-load 
starting—gradual application of power to 
accelerate the load. 
Full reversibility—fast, easy; just change 
motor rotation even when running; provides 
dynamic braking. 
Compact and self-contained, Type VS, Class 
2 Gyrol Fluid Drives come in a complete range 
of sizes from 1 to 800 hp. Other designs handle 
a — re mee up to 12,000 hp. Get full information today from 
CATALOG - a os ee one of our 73 branch offices! Or write: American- 
SWEETS copy 5 Standard*, American Blower Division, Detroit 
o 32, Mich. In Canada: Canadian Sirocco prod- 
ucts, Windsor, Ont. 


COMPARE...THEN SPECIFY GYROL’ FLUID DRIVE! 





Shock Maintenance | Service Horsepower 


Feature Protection Record Accuracy Limit Rating 





GYROL FLUID DRIVE 
Type VS, Class 2 


Good — few 7 Unlimited — all . . 
. : Simple, wear- 4 7 Units available 
Vortex of oil wearing parts; Gyrol Fivid Drive 
‘ free speed : up to 
isolates shock. extra-long ratings are for 
: control. : 800 hp. 
service life. continuous service. 
: 














FRICTION-TYPE 
DRIVE 





Poor — multiple 
wearing parts; 
power transmitted 
by friction. 


Mechanical 
connection transmits 
shock. 


Wear and Limited — service 
tension affect factors influence 
control. selections. 


Units available 
up to 100 hp. 








* 
Aenican - Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation 


American-Standard 


AMERICAN BLOWER DIVISION 
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60-gpm capacities, with filter cart- 
ridges of 238, 149, 74, 40, 30 and 
20-micron openings. Rosaen Co., 
1776 E. Nine Mile Rd., Hazel Park, 
Mich. 
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Piston Pumps 
Item 441 


Line of integrated axial piston 
pumps and motors is capable of 
controlling speed, torque, reversal, 
acceleration, or deceleration. Units 
are built in both constant volume 
and variable volume types. Operat- 
ing pressure is 3500 psi with 5 per 
cent intermittent overload to 4500 
psi. In operation, pumping action 
is accomplished by rotating a cyl- 
inder barrel assembly. As the bar- 


rel rotates, pistons move axially, 
drawing oil into each cylinder cav- 
ity through one of the ports dur- 
ing one-half revolution of the bar- 
rel. During the other half-revo- 
lution, oil is discharged through the 
opposite port. Variable volume de- 
livery of the pump is accomplished 
by varying the inclination of the 
cam plate and thus varying the 
stroke of the pistons. By revers- 
ing the inclination of the cam 
plate, pump flow is reversed. A 
servo-replenishing pump which is 
driven by the main pump shaft 
provides supercharging, pressure 
control, and forced circulation for 
cooling. 

Line of pumps and motors in- 
cludes 3 styles. The pump in the 
Series 30 is rated at 3500 psi to 
deliver up to 38 gpm at 1200 rpm. 
Torque rating for the fluid motor 
is 123.6 lb-in. per 100 psi. Displace- 
ment is 7.77 cu in. per revolution. 
The pump in Series 40 is rated at 
3500 psi to deliver up to 55 gpm 
at 1200 rpm. Torque rating of the 
motor is 179.7 lb-in. per 100 psi. 
Displacement is 11.3 cu in. per 
revolution. The 3500-psi pumps in 
Series 60 deliver up to 115 gpm at 


LOXSWITCH 


FORD MOTOR 
COMPANY 
Bumper Plant! 


Over 500 Denison LOXSWITCH Heavy 


Duty Limit Switches provide reliable switch 

control for Ford’s new multi-million dollar bumper 

plant at Monroe, Michigan. LOXSWITCH Limit 

Switches last for millions of actuations under severe 
operating conditions. They feature the soundest electrical 
circuit, the longest mechanical life, plus low actuating force 
and 70° safety overtravel. All 13 models are water-, dust- and oil- 
tight at no extra cost! Switch to low-cost LOXSWITCH today. 


d ibes sing! -, double pole, multiple circuit and | 
FREE CATALOG 956 sctiion switches. Send for complimentary copy. 


cs oe 


aN SP 


SPECIALIZING EXCLUSIVELY IN LIMIT SWITCHES 
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1200 rpm; 5000-psi pumps deliver 
up to 65 gpm at 1200 rpm. Torque 
rating for the 3500-psi motor is 
373 lb-in. per 100 psi. Displace 
ment is 23.45 cu-in. per revolu 
tion. The 5000-psi motors are 
rated 215 lb-in. per 100 psi with 
displacement of 13.56 cu in. per 
revolution. Denison Engineering 
Div., American Brake Shoe Co., 
1160 Dublin Rd., Columbus, Ohio 
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Low Voltage Control 
Item 442 
Unit is designed for remote con 
trol switches, can be actuated by 
pushbuttons, time devices, or re 
lays. The switch can be used to 
eontrol power and lighting circuits 
The control unit includes: a switch 
with fuse adapter, auxiliary contact, 
and low voltage relay panel. The 
relay panel has two single pole in 
terlocked controlling relays and a 
fused step-down transformer unit 
No external relays or fuse boxes 
are needed. Unit is available with 
capacity to 600 v ac, 200 amp; con 
trol voltage of 24 v, 60 cycles. Au- 
tomatic Switch Co., Florham Park, 

N. J 
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ee | 
Atomizing Nozzie 
Item 443 
Pneumatic device can be sup- 
plied with two, three, or four heads; 
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NEED TOP-QUALITY 


~~ MACHINE WORK? 


Call on one of Canco’s four complete shops! 


The Nation’s largest metal container producer— American Can 
Company —is a pioneer in AUTOMATION. Its four machine shops 
produce the equipment which makes AUTOMATION a fact. The 
machine shops are staffed with experienced engineers, designers 
and machinists—who can design and manufacture for you any 
high-speed precision machinery, as well as dies, fixtures, tools and 
individual parts. 


Canco machine shops are located at: 
GENEVA, N. Y., North Genesee St. and Lehigh Valley RR « Geneva 8111 
NEWARK 12, N. J., 320 Elizabeth Avenue « Bigelow 8-1100 
CINCINNATI 23, OHIO, Spring Grove Ave. and Fergus St. « Kirby 1-2381 
SAN FRANCISCO 10, CAL., 499 Alabama Street « Market 1-5480 


These extensive facilities are available to you for contract and 
sub-contract work. Your inquiry is invited and should be ad- 
dressed to the machine shop nearest you. 


American Can Company 
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standard gun 
drilling machine 


a ) 


amazingly 
versatile 


completely 
automatic 


torque drive 
adapter 


coolant under 
Popressure. 


standard 
specifications 


For 
Complete 
Details 
Call or 
Write 


@ Assures Concentricity, Size and Finish 
@ Handles An Endless Variety of Parts 


@ Eliminates Secondary Reaming Operations 


This Standard Machine can be adapted for various 
depths, and for various size holes, with the smallest 
amount of fixturing. Concentricity, size, and quality 
of finish is no longer a problem in any hole—deep 
or shallow. 


Except for load and unload, the entire operation of 
this New Gun or Deep Hole Drilling Machine, is 
completely automatic. Automatic load and unload 
can be provided as an extra feature, if so desired. 


A Torque Drive Adapter, with contact switch, protects 
the cutting tools from breakage. If dull drills, or 
improper grinding, cause excessive torque, feed and 
rotation of the spindle stops, and it returns to the 
back position. 


During the entire operation, clean, filtered cutting oil 
is delivered to the end of each rotating spindle, under 
pressures from 75 psi to 1500 psi. 


Available speeds 2000 to 8000 rpm. Gun drill 
diameters .187 to .750. Feed rate .0001 to .010 
per/revol. Feed stroke 1.00” to 12.00”. Maximum 
stroke of 20” for tool changes. For longer strokes 
and for larger drill sizes, other models are available. 


CRESCENT 


TOOL & MACHINE COMPANY, INC. 
25125 West Outer Drive ¢ Melvindale, Michigan 
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with each head adjustable to any 
position in a 360-degree range. A 
typical application is the spraying 
of lubricant on die faces. Unit 
measures 114, by 2 inches at the 
maximum cross section and 4-13/32 
inches in over-all height with two 
swivel heads. Nozzle is available 
in brass or stainless steel. Spray- 
ing Systems Co., 3201 Randolph 
St., Bellwood, III. 
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Two-Way Valve 

Item 444 
Compact, two-way valve with 3/- 
inch and l-inch diameter orifices 
can control media such as air, oil, 
and water. Unit is explosion-proof, 
will operate on a pressure differen- 
tial of 5 to 150 psi, normally open 
or normally closed. Valve can be 
directly mounted to a line in any 
position and can be serviced with- 
out removing it. Features of the 
valve include: a diaphragm sup- 
ported in both open and closed po- 
sitions, synthetic inserts for bubble- 
tight operation, and internal metal 
parts of stainless steel. Skinner 
Electric Valve Div., Skinner Chuck 
Co., Dept. L157, 105 Edgewood 

Ave., New Britain, Conn. 
Circle 444 on Page 155 


Chopper Transformer 


Item 445 
Unit is designed to transfer 30 
to 500 cps transducer or thermo- 
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Simoniz ; 
ec ‘ ” ' ‘ 
puts “protection || Simoniz 


INYL 
wm a can =a 


} CHILDPROOF 


———— 


® 


puts the cans 
in acase 


Fully-automatic Packomatic Case 
Former-Loader, part of a fully-auto- 
Packomatic equipment feeds, forms, positions, loads, seals and imprints corrugated mated production line at the Simoniz 
shipping containers automatically. However you ship—in multi-ply paper bags, or plant, Kankakee, Illinois. Other Pack- 
ee ’ , a ze ’ omatics on the Simoniz line include 
in corrugated shipping containers; whatever you “package — a can, a carton, Case Sealers and Case Imprinters. 
a box or a bale—there’s a Packomatic machine designed to handle your shipping 
container requirements. Packomatic machines, geared to your production line, will 
feed, form, position, load, seal and imprint corrugated containers automatically — 
or do any of these operations singly as a complement to your existing packaging 
facilities. Let one of our sales engineers suggest the start of a long-range packaging 
program for your plant. Investigate the Packomatic method of cutting costs and 
boosting production. Call, write or wire today. 
Begin to automate your packaging line with this high- 
speed, fully-eutomatic Case Sealer. Aligns loaded cases, 
positions flaps, glues, seals and discharges — and no op- 


erator needed! Available in wide range of sizes. Semi- 
automatic, too. Call or write for additional information. 


J. L. FERGUSON CO. Joliet 2, illinois 


PACKOMATICS include the Bale Sealer ¢ Case Sealers e Opener-Loaders ¢ Case Imprint- 
ers e Telescoping Volumetric Fillers e Packer-Gluers ¢ Semi-automatic or fully-automatic. 
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Electronic closed loop system compares and 


and Measured Rate 


New Continuous Formulating System 


Combines Thayer Scale’s superior mechanical accuracy 


with the sensitivity of electronic compensating controls 


Instantly responsive to 0.1% rate 
deviations in accuracy. 


Thayer announces a radically new 
weight control system for processing 
hard-to-handle solids or liquids. This 
new loss-of-weight system provides rapid 
formulation with high sustained ac- 


curacy at rates up to 5 tons per hour. 


A material hopper, 
(1) supported on _ 
aThayerFlexure 
Plate Scale, is auto- 
matically filled to 
a selected weight 
and the scale is 
brought to balance 
by connecting a Thayer Scale 
servo motor (3) 

and weight transducer (5) through a 
relay matrice (9). The poise (6) is then 
retracted, at a set rate (Dial 8), a 
potentiometer selects a voltage and a 
tachometer (4) measures the poise re- 
traction rate. These variables are com- 
pared and differences are amplified (7) 
and sent to the servo motor maintaining 
zero error. The transducer senses devi- 


ations from balance and sends a signal 


*THE THAYER 


4, 


THAYER SCALE CORP., 


to the controller (12) determining the 
rate of discharge. Should the system 
abort, an error circuit (11) will sound 


an alarm and interrupt the operation. 


This closed loop system will maintain 
a constant speed control over long 
periods and its accuracy is not depend- 
ent upon wearing parts. The operation 
can be programmed by means of Thayer 
AUTOWEIGHTION Punch Cards. Indi- 
cators and recorders can be installed 


at remote locations. 


THAYER FLEXURE PLATE LEVERAGE 
SYSTEMS are guaranteed to retain 
their accuracy for the life of the scale. 
Vulnerable knife-edge pivots are re- 
placed by non-wearing Thayer Flexure 
Plates.* Neither dirt, shocks nor vi- 
bration can effect their accuracy. Write 
Thayer about any problem you have 
controlling processes by weight. 


* Also utilized in Thayer Batching, Fill- 


ing and Checkweighing Scales. 


SYSTEM OF PROCESS CONTROL BY WEIGHT 


WEIGH 


5 Thayer Park, Pembroke, Mass. 
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couple signals to instrument ampli- 
fiers. Signal level ranges from 0.5 
mu v to 0.5 v. Low-level chopper 
input transformer is resin impreg- 
nated to minimize mechanical vibra- 
tion noise signals. The use of 3 
mu-metal and 2 copper shields pro- 
vides low hum pick up. Center taps 
and external electrostatic shield con 
nection improve the low-level opera 
tion. Microtran Co. Inc., 145 E 
Mineola Ave., Valley Stream, N. Y. 
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Control Station 
Item 446 


Instrument is adaptable to prox 
ess computer systems. In operation, 
the station receives a 3-15 psi pneu 
matic signal from the computer 
This signal is the value at which 
the measured variable should be 
maintained to obtain optimum 
yield. The computer signal is con 
tinuously indicated, and the con 
trolled variable is continuously re 
corded and indicated. Another in 
dicator shows valve top-pressure 
Self-contained unit has a four-po 
sition switch for manual, automatic, 
or computer control of the process; 
the fourth 
smooth transfer between manual 
and automatic. Bristol Co., Water 
bury 20, Conn 


position permits a 
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Post Type Brakes 


Item 447 

Devices are designed for use with 
company’s speed reducer pulleys, and 
are available for 7, 10, and 16-inch 
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AMONG DESIGN ENGINEERS... ALLEN-BRADLEY IS THE PREFERRED CONTROL! 


BULLETIN 849 


These versatile timing re- 
lays are available in a vari- 
ety of types for either “on 
delay” or “off delay.” Delay 
time is adjustable from 
1/20 to 180 seconds with an 
accuracy of + 10%. Main- 
tenance free silver alloy 
contacts. Additional auxil- 
iary contacts easily added. 
A.C. or D.C. operation. 


AUXILIARY TWO TIMING COMBINED 
CONTACTS ADDED ON-OFF TIMER 


Electronic Timing Relays 
; 2 


Motor Driven Timing Relays 


BULLETIN 848 BULLETIN 850 BULLETIN 852 


| 

For applications An accurate and 
where reliability Driven by a | flexible A.C. 
is more important ad Telechron mo- | timer, designed 
than accuracy. As on tor, this timer for frequent op- 
the viscosity of the alternately eration. Can be 
silicone fluid does opens and closes two switch | recycled rapidly 
not vary with tem- units. Made to provide 2, 3, | over long periods. Time delay is 
perature, the tim- 1, or 6 operations per minute dial adjustable over a range of 20 
er’s accuracy is + 15% from on 60 cycles. Running and , to 1. Repetitive accuracy + 2%. 
—30°F to + 120°F. Can be easily drift time on both contact | Eight units provide time delay of 


0.025 to 120 seconds. 


adjusted from 2 to 30 seconds. units are easily adjustable. 


This broad line of timing relays carries the traditional 

Allen-Bradley trademark of quality that stands for 

trouble free operation. The rugged construction and so ; 
maintenance free, silver alloy contacts have made f je“ ° 
them first choice among men in the field . . . engineers, 


VJ 
consultants, and contractors. You just cannot go wrong A L zc N an B R A D L r y 
\ 


when you specify Allen-Bradley control ... by name! 
MOTOR CONTROL, 


Allen-Bradley Co., 1339 S. First St., Milwaukee 4, Wis. ; 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. QUALITY= 
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drums. Holding capacities are 10,- 
000, 25,000, and 130,000 Ib-in. 
Positive brake pressure, through a 
single-action toggle lever, can be 
locked by moving the lever over 
center. Individual swivel mounting 
of the brake shoes provides self- 
alignment for uniform pressure re- 
gardless of the direction of drum 
rotation, with the load carried by 
anchorage. The pressure is con- 
trolled through an adjusting screw 
and lock nuts on the brake lever 
end. Braking action causes no 
pull or strain on the drum shaft 
bearings. The brake linings are the 
heavy duty woven type, riveted in 
place, and can easily be replaced. 
Hart Reduction Pulley Co., 1116 
Adams St., Waukesha, Wis. 
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Power Supply Monitor 


Item 448 

System is designed to detect vari- 
ations in conditions of voltage, 
frequency, and phase in power 
sources. It will operate contactors, 
switches, or alarms in response to 
these conditions by de-energizing 





the load or switching it to another 
power source. As the power is shut 
down or switched over, the monitor 
will relay a signal to a visible or 
audible alarm and indicate the fault. 
After a shutdown or switch over, 
the monitor can be reset automati- 
cally or it can be left energized to 
indicate and identify a fault which 
occurred during an _ unattended 
period. 

Capacitive time delays are pro- 
vided as a protective measure to 
eliminate tripping the alarm device 
for a brief variation in conditions. 
The capacitor discharge is used to 
supply the tripping current, and 





NOW ay TTT tale lel ele 


economical, guaranteed 


Completely AUTOMATIC PROCESS CONTROL 
of TIME-TEMPERATURE CYCLE 


through off-on or proportioning, high limit or stepless 


Ee G 


control action with secondary switching provisions! 


Model JG Series 


Versatile, Indicating, Pyrometric 


PROGRAM CONTROLLERS 


this current will not flow until the 
capacitors have become charged. So, 
if the variation is cleared in a short 
time, the alarm device will not be 
tripped. Model 4.010 is rated for 
6 to 440 v, 5 amp or 600 watt re. 
laying capacity, frequencies are from 
25 to 1600 cps, response time is 
0.2 second, is +2 per 
cent of setting, and the time delay 
range is from zero to 15 seconds 
Electric Regulator Corp., Pearl 


accuracy 


Street, Norwalk, Conn. 


r 
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Key-Operated Switch 


Item 449 


Rotary switch can provide con- 
trol of up to three sections and 
eight positions. The key serves as 
a knob and when it is removed, it 
locks the switch in any one of the 
eight positions. This feature assures 
tamperproof protection of electrical 
circuits. Up to three sections can be 
specially assembled to handle com- 
plex electrical circuits. Switch is 
rated 10 amp, 125 v ac, or 5 amp, 
125 v de. Electro Switch Corp., 167 
King Ave., Weymouth 88, Mass. 
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may be used for different time- 
temperature programs. 
@ Works with choice of 4 types of 
@ Automatically repeats identical cycle basic control. 
for thousands of operations. By @Requires no warm-up, tuning; less 
replacing cam the same instruments maintenance. 


See us at the Plastics Show, Nov 17th-21st, Write for Model JG Series and Data 
Chicago, I11., Booth #232. on our complete line. 


4355DW. MONTROSE AVENUE, CHICAGO 41, ILLINOIS ; 
eae Te 
CORPORATION 


@ Maintains extremely accurate time- 
temperature relation through broad 
range. 


Three-Way Valve 


Item 450 

Unit is adaptable to pneumatic 
clutches or power presses which are 
controlled by a clutch-brake. As- 


sembly includes two three-way 


British Plant: WEST INSTRUMENT LTD. 
52 Regent St., Brighton 1, Sussex 
Represented in Canada by Upton, Bradeen & James 
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valve units connected pneumatical- 
ly in parallel. Each unit has a pilot 
and solenoid actu- 
ator. An attached unit supplies in- 
let air to the pilot valve operators. 
In operation, when the 
senses an unsafe condition, the at- 
tached unit renders the valve in- 
operative and halts the press at the 
end of the cycle. If the valve is 
within reach of an operator, it can 
be reset manually. When the valve 
is not within reach of an operator, 
it can be remotely reset by provid- 
ing air pressure at the recock port 
from a small valve. Ross Operating 
Valve Co., 120 E. Golden Gate 

Ave., Detroit, Mich. 
Circle 450 on Page 155 


valve operator 


valve 


Interval Timer 


Item 451 


Device has five independent 
channels, is designed to provide ac- 
curate switching operations at pre- 
cise time intervals for electrical cir- 
cuits. Timing cycles can be as short 
as a second or as long as several 
hours. Timer includes a synchro- 
nous motor and a cam and posi- 
tive action contact arrangement. 
In this arrangement, one set of con- 
tacts makes the 


other set 


circuit and the 
breaks the circuit. Con- 
tacts are designed for a load cur 
The speed 
operation is 


rent of at least 0.5 amp. 
of the 
pendent of the speed of rotation 
of the cams. Tolerance of timing 
pulses is held to plus or minus 1/5 
of one per Total 
bounce on the circuit make is less 
than 300 


contact inde 


cent. contact 
microseconds, and_ less 
than 50 microseconds on the cir- 
cuit break. Unit will operate at 
various input voltages on de or 60 
cps and 400 cps ac. Western Design 
& Mfg. Corp., Div., U. S. Indus- 
tries Inc., Santa Barbara Airport, 
Goleta, Calif. 
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DESIGN CONSIDERATIONS 


Critical Points in Acceleration 
Characteristics of Indexing Devices 


Maximum speeds of production machines 
are frequently affected by performance 
limitations of their indexing mechanisms 
The efficiency of the indexing mechan- 
ism, itself, is dependent upon the amount 
of shock, vibration and other dynamic 
forces involved in the starting, stopping 
and rate of change from maximum accel- 
eration to maximum deceleration 


FIG. 1-- FERGUSON DRIVE 


Ihe acceleration curves of such mechan- 
isms provide a graphic means of evaluat- 
ing and comparing dynamic conditions 
that affect the performance of the index- 
[he Fer- 
1 is a cam indexing 


ing device and the machine. 
guson Drive in Fig 
mechanism employing preloaded bearing 
followers rolling along a tapered cam rib 
[wo followers are in contact with the 
rib at all times (a) maintaining a zero 
backlash condition and an accuracy of 
001” without auxiliary locating devices 
This Drive features a modified trapezoid 
a combined 
curve. The Fer- 


guson Drive has an initial force of zero 


acceleration characteristic 
cycloidal and gravity 


b) and a smooth, sinusoidal increase. 
Its maximum acceleration value (c) is 
very low and the change through maxi- 
mum deceleration to zero (d) is gradual. 
These smooth indexing characteristics of 
the Ferguson Drive permit operation of 
production machinery at speeds as high 
as 2,000 RPM, if necessary, with a mini- 
mum of 8,000 hours operation while 


maintaining extreme precision and zero 
backlash 


FIG. 2-- GENEVA DRIVE 


Vf 
( 


The six-stop geneva drive shown in Fig. 2 


is representative of the geneva family in 
that its dynamic forces are instantane- 
ously applied and the initial acceleration 
high (e) 


maximum acceleration (f). The 


force is fairly with an even 
higher 
change to maximum deceleration is grad- 
ual but there is an almost instantaneous 
stop (g). When operated at high speeds 
geneva drives wear out quickly and 
vibrations that seriously 


cause heavy 


affect the life of the machine and product 
quality 


FIG. 3-- RATCHET & CRANK 


The rachet and crank has a distorted 
cosine acceleration curve (a true cosine 
curve is illustrated in Fig. 3) with an 
extremely high initial acceleration (h) 
The descent to maximum deceleratior 
(j) is gradual but, as with the geneva 
drive, stopping is instantaneous (k). Even 
with auxiliary braking action, overtrave] 
is extreme and accuracy iS very poor 
Rachet and crank devices have very lim- 
ited use in modern production machines 


three 
Note 
Drive has an 


Fig. 4 shows the curves of the 
mechanisms on the same diagram 
that only the Ferguson 
initial force of zero and the lowest maxi- 
mum acceleration value combined with 
a gradual change to maximum decelera- 
tion. This ts why the Ferguson Drive does 
what no other indexing device can do 


@ SEND FOR CATALOG 


Complete information about the Fer- 
guson Drive is available in the form of 
an easy-to-use catalog containing load 
ratings and dimensions of many standard 
units, drawings and installation photos 
There is a copy for every design engi- 
neer ... for your copy write: Ferguson 
Machine Corp., 7818 Maplewood In- 


dustrial Court, St. Louis 17, Missouri. 


Circle 707 on Page 155 123 





Photoelectric Relay 
Item 452 


Relay control device with a mini- 
ature light source and photocell 
holder is suitable in counting, di- 
verting, sorting, detecting, and in- 
specting applications. It can be 
used to energize magnetic counters, 
conveyor switching devices, mag- 
netic contactors, and motor starters 
Unit can also be used to indicate 
overtravel, level, or obstructions on 
production lines. The transistorized 
relay will function at a rate of 300 
operations per minute; the minia- 
ture light source and _ phototube 
holder will operate at a lightbeam 
distance up to eight feet. 

Unit includes a ‘control panel, 


We aa 
as su 
We 


light source holder, and photocell 
holder. The control panel also 
supplies power to the light source. 
The circuit is designed for snap 
action closing of the output relay 
contacts. Maximum rating of the 
contacts is 5 amp. General Electric 
Co., Schenectady 5, N. Y. 
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Servo Valve 
Item 453 


Unit can be applied to controls 
on pumps and transmissions to pro- 
vide greater system accuracy and 
resolution. Electrohydraulic servo 
valve has only two moving parts; 
a torque motor armature and a 


1 


3y incorporating a Mat- 
thews’ Marking Station in 
your processing Ae ate date 
round 
ae 


your product its 
contoured or flat 
glass or plastic one 
of Matthews’ Marking 
ipplications is ideal for 
you 


Equipment to print, em- 
boss, indent (by roller or 
stamping) or blast-etch 
marking is adaptable to 
most automatic opera- 
tions. 


Consulting service with- 
out obligation. Factory 
representatives in most 
major cities. 


- H. MATTHEWS & CO. 


3945 Forbes Avenue, Pittsburgh 13, Pa. 
Offices in principal cities . . . Write, Call or TWX PG-424 
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swing-plate. The flow rate is a 
linear function of valve displace- 
ment, supplying high fluid power 
gain with minute swing-plate move- 
ment. Spring steel supports in the 
swing-plate respond instantly to 
low torque motor forces. Because 
the torque motor armature pivots 
on a torsion shaft, the valve au- 
tomatically centers in event of 
power failure. Flow rate is 4 gpm 
at 250 psi, 8 gpm at 1000 psi pres- 
sure drop across valve. The torque 
motor has maximum power de- 
mand of 5 watts, differential cur- 
rent of 150 ma, resistance per coil 
of 80 ohms. The valve, open or en- 
closed, can be _ gasket-mounted 
Oilgear Co., I571A W. Pierce St., 
Milwaukee 4, Wis. 
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Press Safety Control 
Item 454 


Designed for wide-bed punch 
presses, automatic press control is 
also adaptable to small hydraulic or 
air-clutch operated presses. Model 
87-A has a twofold function. It acts 
as an emergency stop when any 
thing goes wrong with the dies or 
the work, and it serves as a safety 
device which stops the press in 
stantly if the operator’s hand is in 
the danger zone when the ram 
descends. The main control box is 
mounted directly on the ram and 
has a retractable trigger-bar which 
extends across the front of the press 
This bar precedes the ram on the 
downstroke. If the hand of an op 
erator is within the danger zone, the 
control bar automatically stops the 
press. If the work is incorrectly po 
sitioned, the operator can stop the 
press by touching the control bar 
W. I. Martin & Co., 3059 W. Ar 
mitage Ave., Chicago 47, IIl. 
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Carton Selector 
Item 455 


Device can automatically select, 
by means of a 5-bar code, any type 
case, box, or carton as it moves 
along a conveyor or material flow 
line. Model 410 also provides an 
output signal which can be used 
to activate a conveyor switch to 
direct the flow of goods for further 
processing. Items are separately 
coded with the 5 vertical bars. The 
code can be printed on the car- 
tons at the same time other print- 
ing is done and no special inks are 
needed. Up to 30 different codes 
are possible. The selector switch 
is then set to recognize the code 
as the cartons pass at speeds up 
to 180 fpm. The selector can be 
reset to recognize a different item 
by a control behind a locked cover. 
Atronic Products Inc., One Bala 
Ave., Bala-Cynwyd, Pa. 
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Lubricator System 


Item 456 

Automatic filling lubricator 
maintains a constant oil level 
in bowl and can be used alone or 
in combination with airline filters 
and regulators. The lubricant is 
automatically supplied by pipe line, 
direct from 55-gallon drums at a 
central pumping station to any 
number of lubricators. Unit is 
available in pipe line sizes of '/4- 
inch through l-inch. Lubricators 
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NOW, A STANDARD LINE OF 
DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bulletin AD-66-GG, 
which includes drawings and full specifications. 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 30, Pennsyivania 
COFFING HOIST DIVISION ~- Danville, Illinois 


DUFF-NORTON JACKS a COFFING HOISTS 
Ratchet, Screw, CUFF NORTON Ratchet Lever 
Hydraulic, Worm Gear Spur Gear, Electric 
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eecrric COUNTER 





improved and dust tight enclosed version of the 
PIC Wizard Electric Counter — unchallenged 
leader in operating reliability and long count 
life for more than thirty years. 


Accurate Counting 
at Low Cost 


200 million Count Life—sustained accu- | 
racy and lowest cost per 100 million counts. 


DC Operating Reliability from AC— | 


through built-in rectification. 


Tested at 1000 CPM—speeds to 1600 | 


CPM with suitable actuation. 


Only 5 watts input—operates from plate 
of electronic tubes. 


Balanced armatures—reduce effect of 
vibration on air borne equipment. 


Dust tight enclosure—die cast aluminum 
with gasket seal. 


Enclosed wiring compartment—for 
wiring without breaking dust tight seal. 


Six-digits; enclosed and panelmount 
models; knob or key reset; all standard 
frequencies and DC: standard voltages 
to 230. 


See your 
PIC 
Distributor 
or send 


DIVISION OF GENERAL CONTROLS CO. 
8078B McCormick Bivd., Skokie, Ill. 


42 Branch Offices and Representatives 
SATO EMO liEler 
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which are hand filled can be con- 
verted to the automatic type by 
using a lubricator bowl with a sen- 
sing valve. Arrow Tools Inc., 1972 
S. Kostner Ave., Chicago 23, IIL. 
Circle 456 on Page 155 


Solenoid Valve 
[tem 457 


Unit is suitable for the flow con- 
trol of water, air, low pressure 
steam, light oils, and brines; can 
be used in air compressors, spray 
lubrication systems, and pneumatic 
tools. Valve features pilot opera- 
tion, has only two moving parts. 
It is available in 5/16 and 3/4-inch 
port diameters, can be mounted in 
any position. Controls Div., Jackes- 
Evans Mfg. Co., 4427 Geraldine 
Ave., St. Louis 15, Mo 

Circle 457 on Page 155 


Gas Proportioner 
Item 458 


Unit is capable of mixing two or 
more gases at a preset ratio re- 
gardless of variations in mixture 
pressure and total flow. It is suita 
ble for use as a gas combustion 
controller in industrial heat proces- 
sing for the operation of auto- 
matically controlled gas-fired fur- 
naces and heat processing machines 


Rated maximum capacities are from 
500 cfh to 75,000 cfh at pressures 
up to 100 psi. 

Device is comprised of a dual-port 
mixing valve, and either an integral 
vane-type positive displacement 
pump or a centrifugal compressor 
[t is designed so the total port 
area varies in response to changes 
in pressure-drop across the valve 
while the ratio of individual port 
areas remains constant, once it is 
set. The ratio adjustment can be 
automatically operated in response 
to control signals from an ap 
propriate gas analysis sensing de 
vice. Mixture ratios can be held 
within 0.2 per cent from 10 to 100 
per cent of rated capacity. Special 
interior linings are available for use 
with mildly corrosive gases; it is 
not recommended for highly cor- 
rosive gases. Selas Corp. of Amer- 
ica, Dresher. Pa. 
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Nonindicating Controller 
Item 459 


Multipoint instrument is applic 


able for continuous control where 
there is no need for a chart record 
Model 6134 uses an electronic am 
null balance 


amplifier is 


plifier, operates on the 
principle. Only one 
used in the switching arrangement 
Up to six independent slide wires 
and control set points make each 
individual control unit independent 
from the rest. Scanning cycle is 
adjustable to 2, 5, or 10 
per point. A_hold-in 
maintains the correct 
ting on each point. Set points are 
adjustable by large thumb wheels 
through doors next to 
each scale window. Unit is rated 
for 115 V ac, 50 or 60 cycles. With 
an external transformer, it can op- 
Daystrom-Weston 
Daystrom _Inc., 


seconds 
type relay 


control set 


extending 


erate on 220 vy. 
Industrial Div., 
Newark 12, N. J. 
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Pressure Transmitter 


Item 460 
Type 13AA d/p produces a 3-15 
psi linear signal proportional to ab- 
solute pressure, is accurate to 0.5 per 
cent of full scale. It is capable of 
operating standard receivers over 
long distances. Transmitter is built 
around a capsule-type, twin-dia- 
phragm sensing element. Process 
pressure is brought into the high 
pressure chamber. The low pres- 
sure chamber acts as a reference, 
with process pressures continuously 
compared to the absolute zero pres- 
sure. As‘the force is applied to the 
capsule, it acts through a force bar, 
a flapper-nozzle mechanism, a 
feedback bellows, and a relay to 
produce the measurement signal and 
maintain the balanced condition of 
the transmitter. Measurement ranges 
are adjustable between 0-50 and 
0-250, or 0-200 and 0-850 inches of 
water absolute. Maximum operating 
temperature is 250 F. Foxboro Co., 
Foxboro. Mass 
Circle 460 on Page 155 


Pneumatic Vibrator 
Item 461 


Pneumatic device is suitable for 
bin, hopper, chute, railroad car, and 
batching applications. It can be 
used under conditions where there 
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| 
A COMPLETE LINE OF 


ROLLER CONVEYERS 
engineered and standardized by 


Lines of roller conveyer used for packaging of tractor repair parts where 
rders are made up for shipment 


he Mathews line of roller conveyer is 
complete, with rollers ranging from 
1-%" to 6-%" in diameter, and with capaci- 
ties from 60O Ibs. to 13,000 Ibs. High 
quality ball bearings are used throughout. 


Accessories such as turntables, hinges 
and switches are available from stock. 


A full line of couplings and supports 
makes the installation of Mathews Roller 
Conveyer lines convenient and easy. 


For latest information write for 
CATALOG 156 


MATHEWS CONVEYER COMPANY 
GENERAL OFFICES . ELLWOOD CiTy, PENNSYLVANIA 


PACIFIC COAST DIV. . MATHEWS CONVEYER COMPANY WEST COAST, 
SAN CARLOS, CALIFORNIA 


MATHEWS CONVEYER COMPANY, LTD., PORT HOPE, 
ONTARIO 


THEWS 
Onet fly Years of Leadershyp m Mechanized Handling 
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CANADIAN DIVISION 
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are hazardous atmospheres, or ex- 
treme moisture. It can also be used 
outside in inclement weather or in 
magnetic dust locations. Vibrator is 
a one-piece design, has an_ inte- 
gral striking plate that cannot sepa- 
rate and leak air. Unit is available 
in five piston sizes ranging from 
114, to 4 inches. National Air Vibra- 
tor Co., 2372 W. 7th St., Cleveland 
13, Ohio. 
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Positioning System 
Item 462 


Instrument is suitable for short- 
run production operations such as 
punching, drilling, and inserting. 


NEW AGASTAT° 


To position the work, the operator 
sets dials which put instructions into 
the system. The dial settings con- 
trol electrohydraulic servos which 
in turn position the tools performing 
the desired operation. A setup in- 
volving five different dimensions 
and three different repeat commands 
can be programmed by setting 
eight adjustment dials. If a varia- 
tion in a dimension or sequence is 
required, it can be made by re- 
setting the dials. Positioning speed 
is 0.2 second per basic motion; 
positioning accuracy is | part in 
1000. CDC Control Services Inc., 
605 S. Warminster Rd., Hatboro, Pa. 
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Variable Speed Drive 


Item 463 

Device is applicable on operations 
requiring automatic control. It is 
also suitable as an integrator for 
computers and weighing systems 
Control forces could be the weight 
of the material, winding tension, 
hydraulic, or pneumatic pressure. 
The drive is a lever and push rod 
design. The speed control shaft 
moves through an arc of 15 de- 


HAS LONGER OPERATING LIFE 


The Agastat time/delay/relay has been completely re-designed, 
inside and out, to make every moving part last longer and oper- 
ate more reliably. Here are some other important advantages: 


@ Dial adjustment for ease and accuracy 

@ Five timing ranges, covering an overall range of 
from 0.08 seconds to 15 minutes 

@ Timed intervals remain the same through re- 
peated readjustments 
Integral wiring diagram and calibration plate 
Measures only 4-9/16 x 2-9/16 x 2-5/8” 
All contacts are ficxible contacts 
Contacts are larger for fast heat dissipation 


Write for details and application engineer- 


ing assistance to Dept. A32-1123. 


Elastic Stop Nut Corporation 


DIVISION 


of America 


1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in Pneumatic Timing 
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grees to shift from full speed for- 
ward to full speed backward in less 
than 1/10 second, without disen- 
gaging the load. Only two or 
three oz-in. on the control shaft is 
required to shift the drive. Out 
put torque is constant and the ef 
ficiency is between 85 and 95 per 
cent. Humphrey Products Div., 
Humphrey Inc., 3794 Rosecrans St., 
San Diego 10, Calif. 
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Oil Well Panel 
Item 464 
Unit provides precision pumping 
through automatic control, is de 
signed for use with single-phase 
pumping units. Components in the 
oil well panel are: A time clock, 
motor starter, and short circuit pro 
tection device. The time clock is 
readily accessible, has adjustable 
settings over a 24-hour period. The 
magnetic motor starter is combined 
with a selector switch. When set 
on Automatic position, the time 
clock governs the operation of the 
motor starter according to preset 
time intervals. When set on Hand 
position, the control can be operated 
manually to inch or jog for any 
length of time without automatic 
control. Oil well panel is avail- 
able in three models, can be used 
with pumping units rated up to 
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5 hp at 220 v, or 2 hp at 110 v, 60 
cycle operation. Federal Pacific 
Electric Co., 50 Paris St., Newark 
IN. J 
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Flow Transducer 


Item 465 


Device automatically measures 
flow-rate and indicates the direc- 
tion of flow. It is available to fit 
pipe sizes up to 4 inches. Elec- 
trical output of the flow transducer 
is applicable to indicators, recorders, 
or controllers. Accuracy is 1 per 
cent of full scale. Unit has no 
bearings or moving parts, is con- 
structed of stainless steel. This 
composition makes it suitable for 
use with acids, caustics, and similar 
liquids. Ramapo Instrument Co. 
Inc., 8 First St., Bloomingdale, N. J. 
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Pressure Switch 


Item 466 

Miniature unit is suitable for ap- 
plications where weight and size are 
a factor. Switch weighs one ounce, 
is 1-23/32 inches long and 15/16 
inch in diameter. It will operate 
from 25 to 1000 psi with an over 
pressure rating up to 3000 psi. Unit 
will operate in any position, has 
only one moving part. It is rated 
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"We cut screw machine 


costs 52% eee 


WITH y 
o 
Avtomatic 


Magazine Loading Bar Feeds 


says Production Supervisor J. H. Lindsey* 


@ When we were asked to cut costs to meet or beat competition 
five months ago, we decided to give the Lipe A.M.L. Bar Feed a try. 
We had heard that this feeding device enabled screw machines to 
deliver more than 90% of gross geared capacity. We had never done 
better than 75% with ours, even when new. In the first full week of 
bar feed operation, the machine to which the A.M.L. was attached 
produced 146% more pieces than it had ever turned out before! 


@ The A.M.L. fed stock continuously, with no repeat motion for 
feedouts ... no down-time for changing feed-fingers, or for remnant 
disposal. There was no cutting air—and when you stop cutting air, 
you start cutting costs. 


@ As a result of this test, we installed an A.M.L. on every screw 
machine in the production line, with the exception of those we were 
able to eliminate because of the overall increase in output. When 
we come to install new machines, the A.M.L.’s will be there to 
develop their extra potential. 


Write or Wire for a FREE Lipe Sales Engineering 
estimate of production increases, savings and amortiza- 
tion time of Lipe A.M.L. Bar Feeds in your production 
layout. 


* Photographer's 
models and pseu- 


donyms used to ™ OC. 
rotect company 
identity and confi- i, 


dential information. Wij oe e 0 a A TT] ie} 4 
Ss ate Sarre 


Manufacturers of Automotive Clutches and Machine Tools 
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tor S amps, 240 v ac, single pole 
double throw. Inlet opening is 
‘4 npt. Alloy Bellows Inc., 18125 
Roseland Rd., Cleveland 12, Ohio. 
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Diaphragm Type Pump 


Item 467 

Equipment is applicable in the 
ceramic, chemical, paint, and paper 
industries. It is designed to handle 
corrosive liquids such as acids. 
alkalines, or oils, and thick solu 


tions containing materials such as 
clay, glaze, or paint. Diaphragm 
type pump is constructed with two 
sections—the piston case and the 
valve case. They are separated by 
a flexible diaphragm. A moving 
piston in a cylinder (this is powered 
by the pump motor) creates al- 
ternating pressure and vacuum on 
one side of the diaphragm. This 
motion is transferred to the media 
being pumped by means of the 
diaphragm. Spring-load ball check 
valves control the flow of liquid in 
to and out of the pump. 

The pump is available in single 
and double stage models. The 
single-acting pump model uses a 
single piston and provides an alter 
nating pressure and suction on each 
stroke. The double-acting pump 
model has two diaphragms and two 
sets of valves with suction and pres- 
sure carried out simultaneously on 
each stroke. Maintenance or in- 
spection of the diaphragm is accom 
plished by removing a bolted cover 
plate on the side of the pump 
Unit can be furnished with either 
a standard belt drive or a totally 
enclosed gear motor drive. Pump is 
available in nine sizes with outputs 


~ AUTOMATIC LOADER & UNLOADER 


for Motor Laminations 
Up to 30” Diameter 


Orients accurately at notching station 


loads and unloads in less than two 
seconds. 


Minimum weight on press. 


® toad station moves out for reloading 


@ Requires no operator except for re- 


loading. 


AUTOMATION MACHINES & EQUIPMENT CO., INC. 


3130 WEST MILL ROAD 


MILWAUKEE 9, WISCONSIN 
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ranging from 2.5 w 35 gpm at 115 
psi. Maximum working pressures 
range from 14 to 230 psi. Drive 
motors range from '/, to 12 hp, de. 
pending on the output and pressure 
Schweitzer Equipment Co., 3764 
Ridge Rd., Cleveland 9, Ohio. 
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Servomotor 
Item 468 


rotor in 
gm cm’, a stall torque 
of 0.25 oz-in. to provide accelera- 
tion at stal! of 170,000 rad/sec? 
Model 8 SM 420 is capable of con 
tinuous duty at 200 C total unit op 
erating temperature. It can with 
stand 100G’s shock and 30G’s vibra 
tion to 2000 cycles. Fixed wind 
ings of the unit can operate from 
any 400-cycle source up to 57 v 
Housing, shaft, and bearings are 
stainless steel, and all windings 
are encapsulated. A similar size 
8 servomotor operated at 115 v, 
400 available. Helipot, 
Div., Beckman Instruments _Inc.. 
Newport Beach, Calif. 
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Electronic Recorder 
Item 469 


Miniature two-pen instrument 
records two variables on a single 
chart. Recorder fits a 5-inch square 
panel cutout, is housed in 24-inch 
deep panels. Instrument sensitivity 
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is 0.1 per cemt or better, instrument 
accuracy is +] per cent of full 
scale. Unit contains two separate 
but identical signal amplifiers and 
pen-actuating mechanisms on a sin- 
gle chassis. Strip chart is driven by 
a dual sprocket, can be easily re- 
wound to examine past records 
without breaking the chart contin- 
uity or tearing the chart. A special 
mechanical interlocking arrange- 
ment prevents the recorder from be- 
ing removed from the case while 
power is on. All parts are inter- 
changeable with parts from com 
pany’s single-pen recorder. Swart- 
wout Co., 18511 Euclid Ave., Cleve- 
land 12. Ohio 
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Multipointer Gage 
Item 470 


instrument has triple function. 
it can be used to measure, indicate, 
w transmit pressure, draft, differ- 
ential, and level. Two indicators 
or one indicator and one transmitter 
(pneumatic or electric) can be 
mounted in a gage unit. Any num- 
ber of gage units can he mounted 
adjacent to each other on a panel 
to provide multiple indications. 

When used as a direct connected 
gage, each indicator section can 
contain a diaphragm element for 
draft, low pressure, or differential 
measurement; a _ bellows element 
for intermediate pressure or level 
measurement; or a bourdon tube 
for high pressure measurement. 
Ranges are from zero to 0.5 inch 
H.O and zero to 5000 psig. When 
used as an indicating receiver each 
gage unit contains two pneumatic 
receiving bellows. The unit then 
indicates any two variables capable 
of being transmitted pneumatically 
over signal ranges of 3-15 or 3-27 
psig. As an indicating transmitter, 
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computer- 
controlled 
conveying 
to automated 
production... 


Buschman conveyor, integrated 
into this 23-station machine 
built by Avey Drilling for leading 
automotive parts manufacturer, 
assures continuing machining, 
checking, gauging and semi- 
assembly of 360 Automotive 
hydraulic steering pump bodies 
per hour 


you can save more with 


chman “Experience 
S Engineered”’ 


WHEEL and ROLLER CONVEYORS 


Now, more than ever before, dependable conveying is vital to 
profitable production. With intricate parts produced in seconds, 
there is no time for trouble. 


That's why leading manufacturers insist on Buschman Wheel and 
Roller Conveyors for automated and semi-automated applications 
Buschman offers low initial and operational costs, proved depend- 
ability, and creative engineering assistance for installation design 


Nearly ten million pieces 
each month are handled and 
shipped by this computer- 
controlled transfer station, 
equipped with Buschman 
Wheel & Roller Conveyors, 
in the new warehouse of a 
leading bearing producer 


Whatever your materials handling 
problem, Buschman can make low. 
cost production a reality. Write 
today for literature 


THE E. W. BUSCHMAN CO. 
4551 Clifton Avenue, Cincinnati 32, Ohio 


C-346-EWB 


Circle 715 on Page 155 13) 





Part of extensive conveyor 
system serving production 
and shipping for prominent 
can manufacturer. Belt con 


vevors are assembled 


pre-engineered units 


equipped with Logan Adapto 
drives. Double decking li 


conserve floor space 


SALES 


Tt Ly 
it SHOP 


Trimming costs to meet competition? The solution is 
mostly in your shop. With so much importance on the 
production end, it’s small wonder that management is 
giving more and more attention to materials handling. 
Logan Conveyors have been the key to greater savings in 
time, space and effort for large companies and small for 
over a half century. Production experts who specify 
Logan, expect and receive equipment designed for sound 
day-after-day performance. 

Why not see what Logan can do for you? Write for more 
information or for a call from a qualified engineer. 


Write for your copy of the Logan TROLLEY CONVEYOR catalog 


LOGAN CO., 218 CABEL ST., LOUISVILLE 6, KY. 


WOO 
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one section of the unit contains 
the measuring element while the 
second section contains a pneumatic 
or an electric transmitter. Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleve 
land 10, Ohio 

Circle 470 on Page 155 


. 

Air/Hydraulic Cylinder 
Item 471 
Device is a heavy-duty cylinder 
which is applicable on machine 
tools, presses, transfer machines, 
welding machinery, conveyors, and 
dies. Pressure ratings are 200 psi 
(air) and 1000 psi (hydraulic) 
Cylinder is constructed of honed 
seamless steel barrels, steel end 
plates, and heat treated low carbon, 
low alloy steel piston rods. All 
ferrous parts are rustproofed to re 
sist corrosion. The piston and 
cartridge-retained rod seals are de- 
signed for operation at tempera- 
tures ranging from 20 to 150 F 
Unit is available in 9 bore sizes 
from 1!/ to 8 inches. Five mount 
ting styles are furnished. S-P Mfg. 
Corp., 30201 Aurora Rd., Solon, 

Ohio 

Circle 471 on Page 155 


Circular Flow Valve 


Item 472 
Air valve features a double spool 
arrangement, is available in port 
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sizes from 1% through 1! inches. 
To operate the valve, the solenoid 
activates an inner spool, which in 
turn releases compressed air to 
energize the larger outer spool. 
Valve can be converted from a 
single-solenoid to a double by re- 
moving the retainer head and insert- 
ing a covered solenoid assembly. 
For maintenance purposes, a clamp 
ring permits simple removal of the 
solenoid cover and assembly. Cur- 
rent ratings are 0.8 amp inrush 
and 0.125 amp holding at 115 v, 
60 cycles. Mechanical Air Con- 
trols Inc., 10030 Capital, Oak 


Park, Detroit 36, Mich. 


~ 
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Decimal Keyboard 

Item 473 
provide 
devices 


designed to 
input to 


Unit is 
manual digital 
such as plotters, computers, paper- 
tape preparation units, and control 
equipment. Model 410 contains 10 
decimal and three optional assign 
ment keys. Each of the key-op 
erated, single pole, double throw 
switches has three taper pin termi 
nated leads. Cable is 3 feet long, 
includes leads for the power-indi- 
cating light at the base of the key- 
board. Unit is rated for 5 amp, 
125 v ac; 2 amp, 30 v de. Electro 
Data, Div., Burroughs Corp., 460 
Sierra Madre Villa, Pasadena, Calif. 
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Pressure Transducer 
Item 474 


Adjustable range pressure trans- 
ducer can ‘ranslate gas or liquid 
pressure to proportional electrical 
signals. It is suitable for use in 
recording or control systems or 
wherever a small size instrument 
with high response rate is required 
Model P-501 is a double-coil vari 
able reluctance type with a flat 
diaphragm as the pressure sensing 
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element. Transducer features a 
complete interchangeability of one 
transducer to another of any range 
with constant output. Unit has 
outputs of 0.3 v per volt over a 
carrier frequency range from 400 cps 
to 70 ke, allowing operation with 
all standard telemetering channels. 
Another feature is its resistance to 
severe environmental conditions. 
Yuba Consolidated Industries Inc., 
351 California St., San Francisco, 
Calif 
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Power Transmitter 


Item 475 


Self-locking worm gear power 
transmitter is capable of reducing 
motor revolutions and _ increasing 
torque. It is suitable for any appli- 
cation in which electrical power must 
be converted to rotary or straight- 
line mechanical actuation. Transmit- 
ter is designed for use in rack and 
pinion, gear and pinion, or friction 
drive operations. Unit is available 
with two transmission ratios; 52:1 
and 27.5:1, with either a six or 
eight-tooth pinion. Input shaft is 
'4-inch in diameter and 3/16-inch 
across the flats. The output is at 
right angles to the motor shaft in- 
put, permitting simple installation. 
Unit is rated for 1/9 hp at 2000 rpm, 
1/6 hp at 3000 rpm, or 1/5 hp at 
4000 rpm. Huppower Div., Hupp 
Corp., 7450 Melville Ave., Detroit 
17, Mich 
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Hi-Lo Load-0-Matic Control 
ATRL C SMT a BYU ULL 


Hi-Lo Variable Speed Pulleys 
positively maintain the desired 
speed ratio over a wide range of 
load variation by means of an 
exclusive cam and cam follower 


assembly. This means: 


Pulley speed is independent of 
load and load changes. *“‘Drag”’ is 
eliminated and high shock absorb 
ency provided. 

Pulleys do not compress belt 
due to spring pressure. Springs 
are not driving members. They 
act only to keep pulley faces in 
contact with belt 

Pulleys automatically regulate 
belt tension. Because of the cam 
assembly, belt is never under more 
tension than required by the load. 

Double cams maintain constant 


belt alignment 


HI-LO PULLEYS COMPARED 
TO OTHER VARIABLE SPEED PULLEYS 
[HELO PULLEY] 


CONVENTIONAL SPRING 
LOADED PULLEY 
sa 
| Seedibeitiaal S clial 
1 2 3 ‘4 5 6 
LOAD AT TORQUE ARM, POUNDS 
PLUS THESE OTHER FEATURES: 
Smaller in size than comparable units 
Quickly and easily installed. 
Replaceable face assemblies drastically 
cut repair and replacement costs 
Available in sizes from .5 to 5 hp., ratios 
to 2.5/1 (single pulley) 6.25/1 (double 
pulley). 
Request details and prices. Ask for 
Bulletin A-458 


Nationally Distributed By 
LOVEJOY FLEXIBLE 
COUPLING COMPANY 


4956-H W. Loke St. 
Chicago 44, Il! 
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Now! 


An even BETTER 
Controller 


for simple processes! 


FOXBORO 


...the improved Foxboro M/4IA Indicating controller 


Here's the Foxboro Pneumatic Controller that 


rc 


e a ae eh : = 


80 


proved itself in thousands of successful applica- 
tions throughout industry! Now, with brand new 
8 ren Sa. te ~ . design features, it's better than ever. 


PRESSURE CONTROLLER 


ey The M 41A Controller offers a sharp, fast 
} on-off action, or smooth proportional control 
action easily adjustable up to 50%. It employs 

the famous Model 40 controller movement 
free from backlash, lost motion, and friction. 
This is a rugged, low-cost, compact controller 
using standard M 40 parts throughout .. . easy 

to get at... easy to service. 

For control of simple processes-—temperature, 
pressure, liquid level, or humidity — it will pay 
you to investigate the convenience and the pre- 


cise, reliable performance of the Foxboro M 41A 


Indicating Controller. Write for Bulletin 5A-13A. 


New Design Features 


* Longer Scale — 5” ® Snappy ‘On-Off’ © Alternate Propor- ¢ “Permaligned” Precision * Simple Rugged Con- 
effective length. Control Action on tional Action adjust- Controller Movement — struction—All Parts 
measurement able from % of 1% Exclusive Self-Aligning Easily Accessible 
change of only ¥% to 25%. Ball-Linkage—Non-Back- 
of 1% scale. lash Vernier Index Drive 


THE FOXBORO COMPANY, 1211 NORFOLK STREET, FOXBORO, MASS., 


OX BOR INDICATING CONTROLLERS 


S. PAT. OFF 
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GROWTH OF TECHNOLOGY IN 
TRANSISTOR MANUFACTURE 


By J. E. GENTHER 


Asst. Supt., Voristor Engineering 
Western Electric Co 
Allentown, Pa 


WHEN Western Electric Co. started to manufacture 
transistors in 195] it was faced with a new technology 
and a new set of manufacturing problems. The manu- 
facturing engineer’s first view of the transistor was one 
of excitement and anticipation. As he studied the 
original point-contact transistor, he saw a_ product 
simple in structure, rugged, and enclosed in plastic 
so that it would lend itself easily to mass production. 
However, it did not turn out quite that way. Prob- 
lems were soon encountered in the areas of reliability, 
reproducibility, and range of performance. 

Some of the first transistors were tested to determine 
whether or not their electrical characteristics would 
change under conditions of wide temperature and 
humidity ranges. They did. They were not reliable. 
Neither were they completely reproducible. It seemed 
that no two point-contact transistors behaved alike. 
[In addition, not nearly enough transistors produced 
by the process met exacting Bell System requirements. 

These problems and other experiences were fed back 
to members of an “organized creative technology” 
team. As a result, point-contact transistors ultimately 
became manufacturable. Point-contact transistors in 
use in card translators since 1952 have a reliability 


Machine for assembling tran- 
sistors automatically is evi- 
dence of maturing manufac- 
turing technology in semicon- 
ductor field. Production of 
low-cost transistors will re- 
quire development of automa- 
tic equipment for all phases of 
manufacture 
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abstracts 


history of | million socket-hours per failure. 

The grown-junction transistor announced in 1952 
was of considerable interest for several reasons. In 
the first place, it had new ranges of parameter prop- 
erties and extended the application possibilities. In 
addition, grown junctions, which were understood 
and reasonably controlled, did not require artful 
forming. Finally, the manufacturing engineeer was 
able to visualize an electronic product whose prop- 
erties could be determined by test at an early stage 
of the manufacturing process. 

Advent of the grown-junction transistor required 
that a new technology be learned, involving a whole 
new set of processes, tests, and even a new language 
in which “junction” was the common term. An 
operator could learn forming techniques in a few days, 
but it took engineers months to learn to grow single 
crystals with doped layers a thousandth of an inch 
thick between junctions with the precision and control 
needed for this work. As grown-junction devices were 
put into manufacture, changes were made which im- 
proved them and their manufacturing processes. Nor 
were grown-junction transistors without their early 
reliability problems, which necessitated many changes 
and adoptions of new processes. As their extreme sur- 
face sensitivity was discovered, the simple concept of 
plastic encasement was dropped in favor of a vacuum- 
tight, metal-to-glass sealed container. 

Working together, Western Electric and Bell Labora- 
tories engineers solved these and many other problems 





They developed electroetching, thus making unneces- 
sary the costly solutions of hydrofluoric, nitric, and 
acetic acids which could be hazardous to both man 
and machine. Automatic bonding of the base con- 
tact was visualized, and a machine was built by the 
Laboratories to establish that this could be done. A 
round can design was introduced in place of the initial 
oval design as an aid to ultimate automatic manu- 
facture. A machine for making these devices was 
planned and built. In spite of problems with repro- 
ducibility and range of performance, which affects de- 
mand, the machine produces units, and automatic 
semiconductor production is a step on the way to reality. 


The grown-junction transistor has an excellent field 
record in an application where it is operating well 
within its range of performance. In hard-of-hearing 
set amplifiers, only one unit in 70,000 has failed in 
two years of operation. 


Continuing Developments 


In 1955 a new transistor technology, the alloy proc- 
ess, was introduced to meet the needs of systems 
employing digital techniques for which the grown- 
junction transistor was not suitable. As manufac- 
turing experience was gained on these devices, it be- 
came clear that the alloy technology processes, though 
involved, were capable of the requirements requested 
of them. It was soon found that these alloy transistors 
could be process-tested at many points during manu- 
facture and that controls could be initiated which would 
make the devices reproducible and reliable. 


Applying what was learned from earlier transistor 


production, a process has been developed to load alloy- 


ing jigs semiautomatically. As an alternative tech- 
nique, alloying pellets are also being attached by a 
rapid “tacking” operation. Cumbersome basewafer 
mounting brackets have been eliminated to produce 
a simple structure capable of handling more power 
than its prototype. New techniques have been de- 
veloped for making electrode contacts, to replace a 
tedious hand process. 

In the meantime, development engineers have in- 
troduced junction formation by the diffusion process. 
This appears as an additional technology to be learned 
and controlled, but with an encouraging and stabilizing 
note: It suggests common material, common. tech- 
nology, and control through understanding and meas- 
urement. 


The many demands of semiconductor technologies 
have been challenging to the manufacturing engineer. 
He has had to strike a balance between the present— 
to provide adequate facilities for existing techniques 
and the future—to be prepared for the new and better 
way in this rapidly evolving field. Above all, he has 
had to reconcile new techniques with cost and sched- 
uling requirements. It is significant that in ten years 
the transistor has been developed to the point where 
it can compete performance and cost-wise in many 
— with its 42-year old competitor, the vacuum 
tube. 


From an article entitled “Transistor Manufacture” 
which appeared in Bell Laboratories Record, Vol. 36, 
No. 6, June, 1958. 
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PACKAGING AT HIGH SPEEDS 


By WICKLIFFE JONES 
President 

R. A. Jones & Co. Inc 
Cincinnati, Ohio 


DEVELOPMENT of packaging machines capable of 
sustained operation at cartoning rates of 300 to 400 
per minute has required fundamental re-engineering, 
from the design of the leveling screws on up. Starting 
with the motor, we have nearly doubled the horsepow- 
er. Perhaps the most costly, but most needed, improve- 
ment has been a greatly beefed-up packaging machine 
frame. As one designer said, the ideal frame would 
be a solid chunk of metal with a few cavities routed 
out to receive the working parts. At these speeds, you 
need not only strength to resist deflection, but mass 
to absorb vibration. 


Equally inadequate on the older machines was the 
power train. Shafts have been increased in diameter, 
and virtually all important frame bearings are now of 
the antifriction type, usually sealed. Gears have been 
increased in size and precision. Hardened teeth and 
ground bores are common on gears with high tooth 
loads. Wherever a miter gear, crank, eccentric, or cam 
is attached to a shaft, the older practices of pinning 
or keying are scarcely reliable. One of the most valu 
able improvements has been the use of split hubs that 
clamp the gear or other part around the key. The 
extra grip provides added security that is really worth 


while. 
Machine Dynamics a Factor 


Beefing up the frame and strengthening the power 
train, while basic, were not in themselves enough 
We have also had to reduce the machine effort re- 
quired by eliminating awkward and jerky motions 
The new high-tensile aluminum alloys are proving a 
splendid material for reducing the weight of reciprocat 
ing parts. On other parts we are finding many uses 
for ductile iron which can be economically cast and 
machined, yet whose tensile strength approaches that 
of steel. The use of steel weldments for certain high 
speed levers has also proved fruitful in achieving 
strength with reduced weight. It is no longer feasible 
to solve the problem of the weak lever by making it 
heavier; that defeats the purpose. Today, we have to 
go to the added time and expense of calculating the 
stresses as closely as possible and designing accordingly 


Sealed Bearings Important 


With a machine running continuously at 300 per 
minute, there is little or no time for a mechanic to 
get in to lubricate it every 3 or 4 hours. While one- 
shot lubricating systems are thoroughly reliable and 
usually justified for multi-shift operating, the more 
basic solution has been an insistence that all important 
bearings be of a design that includes a lubricant reser- 
voir. Sealed antifriction bearings and spherical self 
aligning rod ends comfortably meet these standards 
Also fitting into this category are antifriction ball bush- 
ings for carrying reciprocating parts. Grease seals at 
the ends of these components exclude carton lint and 
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rOMATION 


Fuller Feeders 
Keep Conveyors Flowing Freely 


. » » whether the toad 


is a few pounds a minute 


or many 


Fuller Vane Type Feeders assure you of de- 
pendable handling of dry, pulverized and 
granular materials. They’re available in 
capacity ranges to meet all normal plant re- 
quirements, and are built with circular or 
rectangular outlets. Check these Fuller 
cost-saving features... 

Extra-rugged construction. Heavy, cast iron 
body walls and headplates add rigidity, 
longer life. Stainless or other metals can be 
used where sanitary or corrosion requirements 
demand their use. 

Sealed bearings are equipped with Alemite 


Fuller 


pioneers in harnessing AIR 


Birmingham e Chicago « Kansas City « Los Angeles e San Francisco e Seattle 


1958 


November 


an hour 


Fuller Vane Type Feeder 
with rectangular flanges. 


fittings for ease of lubrication and long life. 
Abrasive particles can’t enter, maintenance 
is cut. 


Make effective air locks. Fuller Vane Type 
Feeders can be used as air locks for pressure 
differentials up to 31% Ibs. 


Stuffing boxes and ball bearings for vacuum, 
low-pressure and general applications. 


And, where extreme volumetric accuracy 
without pulsation is needed, there’s a line of 
Fuller Roll Type Feeders. For full details on 
Fuller Feeders write for Bulletin. 


FULLER COMPANY 
162 Bridge St., Catasauqua, Pa. 


SUBSIDIARY: OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
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vther foreign materials. Uheir reservoirs hold enough 
lubricant to allow operating periods of several days 
to a week without attention. 

We also find that chains need more care than we 
had expected. Hardened steel chain tracks and continu- 
ous oiling of the main transport chains are necessary 

Where it was formerly safe to slap the clutch lever 
and let the cartoner reaci: its full speed of 150 per min- 
ute in a fraction of a second, such a start at 300 per min- 
ute is quite a shock to the machine and to the prod- 
ucts carried in its conveyors. Fortunately, several means 
of gentle starting are available. One of the simplest is 
a 3600 rpm ac motor which draws only a third of 
the current at starting as a 1750 rpm motor. You can 
then de-energize the motor whenever the clutch is 
de-energized, and can safely start up under load with 
smooth acceleration. 

While we go to pains to achieve a gentle start, we 
can’t afford to be so considerate of the machine in 
stopping. If you have a jam, you can’t tolerate the 
normal coasting of 2 or 3 cycles. Dynamic braking or 
a separate electrical brake are both good stopping 
means. 

Quick stopping suggests another subject which 
requires careful thought in planning a 300-per- 
minute line. Unless so much floor space is available 
that the length of connecting conveyors between ma- 
chines can be doubled, the preceding machines must 
be stopped quickly when the cartoner is shut down 
The practice of having operators pull the product 
off when one machine is stopped and later putting it 


back on is scarcely practical at 300 per minute— 
everything is moving too fast. If the line is particularly 
close-coupled, the operator frequently cannot observe 
the fact that the line is filling up; the preceding ma- 
chines must be stopped automatically. Since one justifi- 
cation for high speed lines is floor-space savings, longer 
connecting conveyors or surge tables to act as reservoirs 
are becoming less and less an answer 


Machine Lines Feasible 


With this realization, there become fewer objections 
to mechanically or electrically coupling two, three, or 
more machines in a line. The advantage is single 
control, and the fact that the bottles or other prod- 
ucts are usually kept in timed relation from one ma- 
chine to the next, so that losing or maintaining a prime 
between individual machines is not a problem. Also, 
the remote control, variable-speed drive is proving a 
partial answer as it enables an operator to quickly 
idjust a particular machine according to the flow of 
material to it, thus avoiding stops, starts. and exhaus 
tion of prime. 

Several years’ actual industrial experience shows thai 
under proper conditions, products can be cartoned at 
300 or more per minute with no more maintenance or 
downtime than was encountered with older machines 
at 120 to 150 per minute. But it is certainly true that 
less time is available to perform the needed mainte 
nance at 300 than at 150. If a part gets loose, it won’! 
last verv long at 300. If maintenance is sloppy now 


dependable machine support... 
begins with 
an 


EMPC 


o leveling jack 
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2738 Jerome Ave., Detroit 12, Michigan 


Dependable, easy-to-adjust Empco Leveling Jacks provide a solid 
foundation for machine tools, large surface plates, automation lines, 
tool room and production equipment of all types. Periodic leveling? 
It’s a matter of seconds! Simply turn hex-screws . . . your machine ts 


set level . . . kept level! 


Combined with Vi-Sorb Mounting Pads, Empco Jacks control 


vibration within the machine itself, reduce transmitted noises, retard 
machine creepage and frequently eliminate the need for anchor bolts! 


Support? Up to 10 tons each! Available in > 
six styles, 25 models . . . an Empco Jack to = 
meet every job requirement. Set your 


machines level, keep them level. Reduce 


machining costs with Empco Jacks! 
LEVELING 


INQUIRE TODAY ask tor Bulletin No. 100 
JACKS 


The Enterprise Machine Parts Corp. 
Manufacturers of Autematic Production Machines, Fixtures, Machine Parts 
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at 150 per minute, real trouble will be experienced 
at 300. On the other hand, an alert, conscientious 
maintenance force could maintain the better-designed 
high speed equipment at less cost than that for older, 
slower machines. 

Somewhere in the economic appraisal of a high 
speed packaging line, one must ask about price. How 
much more does it cost? For the simpler packaging 
task of a single type bottle, tin, or tube, the answer 
is encouraging. Compared with a conventional 120 
to 150 machine a 300 per minute cartoner will prob- 
ably cost only 10 to 15 per cent more. Of course, for 
one-shot lubrication, remote control, variable speed 
drive, etc—features which are frequently very func- 
tional and justified, but not absolutely needed—the 
cost will increase another 10 per cent. 

In summary, speeds of 200 to 400 per minute are 
here. Under proper conditions they are possible, 
practical, and profitable. Present engineering, pro- 
duction, and maintenance staffs are adequate. All that 
is needed is a continuation, and an intensification, of 
the efforts that brought efficiency at slower operating 
rates. 


From a paper entitled “Machinery Problems Intro- 
duced by Today’s High Speeds” presented under the 
sponsorship of the Packaging Institute at the 1958 
Packaging Machinery and Materials Exposition, At- 
lantic City, N. J., March 1958. 


GAGING IN MANUFACTURE 


By LOUIS 0. HEINOLD Jr 


Federal Products Corp 
Providence, R. | 


(INSPECTION, traditionally a “post-mortem” opera- 
tion, is becoming a part of many manufacturing proc- 
esses. Gages are now being placed on or in productive 
machines, at their exit points, and adjacent to them. 
The aim is to effect cost reductions by halting or modi- 
fying the process before defective parts are produced. 

In-process gages are useful in controlling piece-to- 
piece variations that occur in machine tools. These vari- 
ations are caused by such factors as looseness between 
movable elements and deflections of the machine mem- 
bers and tools. 

A grinding operation in the production of small com- 
pressor crankshafts furnishes an excellent example of 
the economies realizable through use of in-process gag- 
ing to control piece-to-piece variations. Before control 
gages were installed, two operators and two machines 
produced 1344 pieces in 8 hours at a unit cost of 
$0.03585. The grinders were then equipped with in- 
process gages and rearranged so they could be tended 
by one operator. Although output of the new setup in- 
creased to only 1386 pieces per hour, the unit cost was 
cut to $0.01526. This 56 per cent savings in cost per 
piece paid for the gaging installation in 60 days. Ad- 
ditional benefits such as reduction of scrap and prod- 
uct quality improvement were also realized. 

Post-process gaging can be applied at the exit of a 
machine to detect trend variations and stop the ma- 
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PUNCHED CARD 
READER 


GRAPHIC 
CONTROL 
PANEL 


BATCH MIXER 


RICHARDSON SELECT-O-WEIGH 


AUTOMATES 


FROM BIN TO BATCH 


The Richardson Select-O-Weigh system governs all com- 
ponents required for automatic formulation by weight of any 
product, liquid or solid, involving any number of ingredients 


Programming — by a Punched Card Reader or alternate con 
trol systems 

Flow Control and Indication —at one remote control panel, 
housing complete process circuitry 

Feeding — feeders engineered for specific materials and needs 

Weighing — by Richardson Automatic Scale, accurate to 1/10 
of 1% 

Mixing — of ingredients in completed batch 

Readout — counters, totalizers, printers, typewriters, recorders 
of all types 


When required, service is available from Richardson’s nation- 
wide network of service facilities within 24 hours 
Custom-engineered by the world’s foremost manufacturer of 
automatic weighing and proportioning equipment, Select-O- 
Weigh helps you make a better, more uniform product, at 
lower cost. For full details write, wire or call today. 


Richardson Scales conform to U.S. Weights and Measures H-44 for your protection 


aL tS aL 


RICHAROSON SCALE COMPANY e CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities i 
Also manufactured in Europe to U S. standards & 
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Small size 
high 
performance 
air and: 
hydraulic 
valves for 
manifold 
mounting , 


A Single Solenoid 
(Note Valve Sizes) 


Model BMJE2 

Double Solenoid 

Air Valve. Size 

2” wide x 214” high 

x 814” long. Top and bottom 
views shown. 


Hydraulic Valve. 
Size 2” wide x 214” 
high x 714” long. 


Melt itle lime 


T I six valve instaliation—top and bottom 
shown. Block is 1244” long. 


@ Valves mount on 
2” centers. 
@ Up to 6 units on 
one manifold. 
@ Two, three or 
four way. 
@ Nominal 4,” size 


@ All spool types 
available. 

@ Special spools 
to specifications. 


@ Solenoid, pilot or 
manual control. 


WRITE now for full details on this latest Beckett oe 
Valve development. Check with Beckett on all of your direc- 
tional control valve requirements. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST 


tilde 144 CSR R a meee ta oY 


1085 WAYNE ROAD, WILMINGTON, OHIO 
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chine when parts approach their tolerance limits. Trend, 
or drift, variations occur as a result of factors such as 
ambient temperature changes, buildup of heat evolved 
during cutting, and tool wear. By use of post-process 
gaging, changes in the size of a product can be auto- 
matically analyzed statistically in the true quality con 
trol fashion. For example, gaging equipment that meas- 
ures the product directly after it leaves the producing 
machine can be set up to have four limits of control 
Two of these limits are the tolerance limits by which 
parts are sorted into “good” and “bad” categories. The 
other two limits are inner control limits, sometimes 
designated “approaching undersize” and “approaching 
oversize.”” These limits are energized to stop the ma- 
chine only if a predetermined number of pieces in se- 
quence exceeds the limits. 

It is not necessary to have an automatic process 
to realize the gains obtainable from process gaging. For 
example, virtually any type of machine can be fitted 
with visual-type gages. The dials of these instruments 
can be marked with suitable control limits, and ma- 
chine corrections made when a series of parts exceeds 
one of the limits. It is most important that the ma- 
chine operator be educated in such a technique. It 
is pointless to have him go through the motions of 
measuring without understanding its significance. He 
must be made a partner in the new setup, since his 
co-operation and understanding are fundamental to its 
success. 

Design of gages for use in manufacturing processes 
must stress reliability—often such devices are asked to 
operate in severe environmental conditions, with very 
little maintenance, and that performed by relatively 
unskilled repairmen. Stability, ruggedness, accuracy, 
and ease of maintenance are necessary qualities of 
such instruments. Reliability tests might well be made 
a part of the user’s purchase specification 


From a paper entitled “Cost Reduction Through 
Control Gaging” presented at the 12th Annual Con 
vention of the ASOC, Boston, May 1958. 


EVALUATING AUTOMATION PROJECTS 


By JOHN G. KNEILING 


Office of Theodore J. Kauffeld 
Consulting Engineer 
New York, N. Y 


MANAGEMENT acceptance of a proposal to auto- 
mate usually requires that an economic advantage be 
shown for the proposed project over existing or alter- 
nate methods. Findings are usually set forth in a re 
port. Practical business considerations must prevail in 
all phases of the study; technical data are used to 
supplement a ruling. 

Although labor cosis are usually a prime considera 
tion, other factors—service requirements, availability 
of capital, etc-—may influence the decision. Author 
suggests a thirteen-point procedure for conducting a 
feasibility study for an automation project: 

1. Examine the process as it exists or is proposed 
without automation 
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" WEW 
Self-Contained | for smooth, Te eet 


d 
HYDRAULIC ad ary Fast-Braking 


air cylinders 
CHECK... 


and machines 


SPRING LOADED 
BALANCE CYLINDER 


= wae, 
HIGH YIELD 7 


HARD-CHROMED 
PISTON ROD 


PRECISION HONED _| The New \ 
CHECK CYLINDER , CLEMATIC F > , Plunger 
conto. vaive ———> BRAKE MOTOR » » Ad 

FEATURES Simplifies - Ail LAY @-megnetic Pete 


© Exclusive — meter starting and stopping este thatch 
ing vaive can re- 


® Designed for smooth, precise con- 
trol of air cylinder piston rod motion, 
the new APPCO Hydraulic Power 
Check prevents chatter and provides 
uniform feed unaffected by variations 
in power thrust. 


motely control *SOLENOIDS AND COILS ARE ELIMINATED. 
unit BRAKE RELEASED WHEN MOTOR IS STARTED. 
Load capacities — PERMANENT MAGNET SUPPLIES BRAKING FORCE. 


00 0 
It can be adjusted to permit any 1500, 3000 or 


} 
! 
| 
| 
i 
! 
! 
i cane ° } *SCREW DRIVER ADJUSTS BRAKING TORQUE. 
sequence of rapid travel, stop and . ee - 4 POLYPHASE DESIGNS, 1800, 1200, 900 RPM. 
variable feed in either or both jt Y ai eas VARIOUS SPEEDS AND DESIGNS AVAILABLE. 
1 © Strokes Lower First Cost — Minimum Maintenance 
Model 1500 — 
2” to 8” Write for data and prices. 
Mode! 3000 — 
i 2” to 20” 
| Model 6000 - 
Write for detailed literature. : 4” to 18” 


ae MOTOR COMPANY 
Corporation Bi. : ‘ resin 
ED ee ero ratts, ONI0 era ee eae Toye 
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directions. 


Easily adjusted, the power check pro- 
vides an opposed force to control the 
feed elements on grinding machines, 
assembly fixtures, lathes and other 
production equipment. 


bolt cele TMM telelat lame lite Met | 
lower cost. 


Tc lemme de 
EU BIEL Uma LASTS 


You save both TIME and 
MONEY on your special 
machines when you start with a Swanson 
Standard Indexing Machine Chassis. These 
versatile units give you a headstart on special 
purpose automatic machines for processing, 
machining and assembly 
operations. 
When you use Swanson 
Standard Chassis you get all 
the proved and tested advan- 
ma tages of experience at a frac- 
814 EAST EIGHTH STREET © ERIE, PENNSYLVANIA tion of your “special” costs. 
Write for illustrated folder. 
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Safeguard Time Controlled Operations 


nae | STAMPINGS 


Zenith Automatic Control 

Equipment provides a full 

line of the most accurate and ‘ . 

reliable timing devices avail- Ba aye) Produced economically in our modern 
able to industry. This preci- 4 bs 

sion-engineered equipment plant for: 
features field- proven design, 


simple construction and... FN =| | AUTOMOTIVE, INDUSTRIAL EQUIP. 


Program most important... years of 


we completely dependable main- __Avtomotic MENT, DOMESTIC APPLIANCE, AGRI- 


"Nisslacas bar oaia'ieaee CULTURAL INDUSTRIES AND OTHERS; 


quirement ... program, inter- | will boost your output at material sav- 
val, reset, multiple circuit, | 


process or explosion-proof... ings. 

" remember that Zenith is the | 

i recognized specialist .. . also ° : ° 

interval rar eetindaaradibibind: des: Our production, engineering and tool- 

tomatic and remote control Dicoen room facilities are geared to the volume 
switches, con- Timers 2 
tactors and all usage of your industry. 
types of special 
electrical control 2 et 
equipment. ; Send us your inquiries 


Write for latest 


a: LANSING STAMPING COMPANY 


Timers directory for local distributor Multicircuit Timers 


1157 So. Pennsylvanic 
Established 1914 
145 WEST WALTON STREET « CHICAGO 10, ILLINOIS 
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CREATER PROTECTION 
CA alt Lhe 


WHIRL-A-WAY FILTER, REGULATOR a 


The finest Hole Relation Gage available. 


AND LUBRICATOR ASSEMBLY AND It's an instrument of the highest precision. 
AUTOMATIC AIR TRAP (MODEL W-4) Read the indicator directly, without turning 


either your hand, or the gage handle. 


SUCCESSFULLY 
USED FOR 
é PROTECTION 
As the outer shaft of the pilot remains 
wy OF AIR VALVES stationary, wear is greatly reduced. 
Crensens Indicator and dial setting c letel tected 
i i in m } 
CONTROLS ra al setting completely protecte 
Every CON-CHEK hardened and ground, with 


ais aiac dee chromed pilot and hardened gage pins. 


CON-CHEK is available in a full range of 
models, made up of stock components. 


The knurled thumb-knob rotates the 
extension spindle. 


The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an Write for literature. 
unrestricted fiow and minimum pressure drop. 


Self-bleeding, compact. Ue ee 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off tools and 


air supply. 
The Air Trap is auto- 7 PRODUCTS Mayes Tool Co. gages 


matic and eliminates 


manual draining. seunorr a MICHIGAN 26514 W. Seven Mile Road « Detroit 40, Michigan 
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2. Separate the process into elements, seeking the 
smallest practical “packages.” Each “package” must 
be capable of being automated without neglecting any 
functions. 


3. For each “package,” verify that there is at least 
one practical way that the function can be performed 
automatically. 

4. For each “package” selected, check the possibilities 
for partial automation. If such possibilities are found, 
consider revising the boundaries of the “packages.” 

9. Estimate the total cost of jobs that can be elim- 
inated. 

6. Estimate total labor, maintenance, and operating 
costs involved in the proposed system. 


7. Estimate capital required to automate. List engi- 
neering, equipment, and installation costs separately. 


8. Estimate salvage values that may be obtainable. 


9. Compare net investment (first cost of new equip- 
ment less salvage value of old equipment) with net 
direct labor savings (labor cost less cost of jobs re- 
maining and created). 


10. Refine the cost comparison by listing money 
values of safety and product quality improvements, ma- 
rerial cost reductions, etc. 

11. Calculate ratio of net savings to investment. 
Include, it practical, a statement of probable range of 
error of this ratio. 

12. Carry out this process for each alternate proposal. 


13. Prepare a report summarizing the findings. The 
function of the report usually is to inform, seldom to 
recommend. 


From a paper entitled “Economic Evaluation of Au- 
tomation Projects” presented at the 13th Annual In- 
strument-Automation Conference of the ISA, Philadel- 
phia, Sept. 1958. 


ELECTRICAL CONNECTION RELIABILITY 


By W. F. BONWITT ond H. P. DUPRE 


Omoton Div., Burndy Corp. 
Norwalk, Cenn. 


CRIMPED electrical connections must satisfy two re- 
quirements—electrical conductivity and mechanical 
strength. This paper discusses factors that contribute 
to reliability of such connections and indicates testing 
methods that can be applied to assure control of quality. 
Importance of proper shape of the joint is stressed. 
This must be such as to meet electrical and mechanical 
requirements and be manufacturable on manual or 
automatic equipment. Charts are shown that compare 
electrical conductivity and pull-out strength to degree 
of deformation of test joints. These charts are useful 
in determining optimum nominal shape of joint and to 
show effects of tool wear on quality of connection. 
Comparisons are drawn between crimped and soldered 
connections, and relative economics are discussed. 


From a paper entitled “Designing Reliability Into 
Electrical Connections” prepared for discussion at the 
Third EIA Conference on Reliable Electrical Con- 
nections, Dallas, Dec. 1958. 
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Now!. e you can build 


custom conveyors from these 
standard components! 


conveyor 

standardization 

cuts materials 

handling costs 

in the metalworking ANY SHAPE 
industry 


Through standardization, 
you now can construct a 
“customized” conveyor to 
meet individual job require- 
ments. The May-Fran com- 
ponents, mass produced .. 
can be assembled into vir- 
tually any type of hinged- 
steel conveyor for the han- 
dling of stampings, formed 
metal parts, forgings, scrap, 
chips and turnings 

Straight sections, concave or 
convex sections, take-up and 
discharge-end sections can 
be furnished to meet require- 
ments of belt width as well 
as load bearing and volume 
capacities. These fabricated 
sections can be furnished 
immediately, from stock, at 
low cost. 


» May-Fran Enaineerina. Inc 


’ 1761 Clerkstene Rd., Cleveland 12, Obie 


t Compony 


7859-M F i City 
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IL 
Compre 

ORIENTING DOBOOOowWoOo 
STORAGE FEEDERS — 


Increase Production - Cut Costs 
mew books 
Feed delicate glass vials - 
heavy iron castings - or any 
intricate form. 


Campbell Orienting Storage 


Feeders deliver parts under AUTOMATIC CONTROL: PRINCIPLES AND PRACTICE 
power from its tuned freq- 


vency orientor. By Werner G. Holzbock, chief engineer, GPE Controls 
Inc., 258 pages, 6 by 9 inches, illustrated, clothbound, pub 
lished by Reinhold Publishing Corp., New York; available 
Jam Proof from Automation; $7.50 postpaid 
Variable Speed 


Rugged vanced mathematics. Characteristics and responses of various 


This book discusses automatic control without use of ad 


. types of systems are noted. Responses and adjustments ol 
Readily Re- oe eee “ay ipa 
tooled major types of controllers, their mechanical and electrical 


components, and balancing and computing arrangements, aré 


Conveyors sp : . 
ee . 3 thru 60 cu. ft. also described. Other chapters discuss measuring elements 


Parts Sorters final control elements, and specific industrial installations in 
Inspection Units Send print and sample of your parts various fields. 
Open-Flex Track —@ 


Ovens & Washers im lf oe 
Counting Feeders [ ampbell aiscinds aN 
Vibratory Feeders é 

Load & Unloaders 


Assembly Devices 


QUEUES, INVENTORIES, AND MAINTENANCE 


By Philip M. Morse, director, M.1.T. Computation Center; 

2 rag 53 hy ches lot oO d [ » 2 
Circle 730 on Page 155 202 pages, 5% by } in h s, ol thb und, published by Johr 
Wiley & Sons Inc., New York; available from Automation; 


18634 Fitzpatrick - Detroit 28, Michigan 


” J 
SHOU postpaid 


Another Exclusive Equipto Feature! This book is the first in a series of publications planned 
inder the auspices of the Operations Research Society of 
America. It is an introduction to waiting line theory and 


Drawer will be followed by publication of extensive tables for wait 


ing line computations. Applications discussed include prob 


Divid : 3 ; lems in machine maintenance and inventory control 


Coan 


industrial Publications 
can t creep up... 
TT TS # — STATIC CONTROL APPLICATION—3rd ED. 


Paperbound, 152 pages, 8'% by 11 inches, illustrated; avail 


Macy: easily i. i, si thle from General Electric Co., Schenectady 5, N. Y.; $5.00 


New edition was prepared by General Purpose Control 

Dept. to explain static control for general purpose industrial 

use. Logic concept and fundamentals of static control are 

Equipto drawers are of one piece construction — front, explained in simplified manner and mechanical construc- 

bottom, back, with all welded sides. Embossed runners tion of static 

on bottom allow drawer to slide easily. Adjustable divid- 

ers lock in place—an exclusive feature found only in 

Equipto Drawer Units. Tops of dividers are slanted back 
and have new type instantly visible label holders .. . 


units is described and illustrated. Material is 
included on circuit design, panel layout, system check-out, 
other application considerations, and ordering information 


Equipto Drawer Units are available in all sizes and com- 
binations to suit your individual storage needs. Interested? PERMANENT MAGNET HANDBOOK 
Why not find out more by writing for complete Drawer 


Loose-leaf binding, 375 pages, 6 by 9 inches, illustrated; 
manual No. 206. 


available from Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa.; $10.00. 

630 Prairie Avenue 

Avrora, Illinois Thorough work on permanent magnets discusses theory of 


Manufacturer of World's Finest ferromagnetism, electromagnetism, and considerations in use 
Stee! Shelving - Parts Bins - Drawer Units - Lockers - Carts - Work Benches. of permanent magnets Factors examined include permanent 
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MODEL JPH-75 


Solid woven white cotton 2-ply 
belt; Neoprene optional 


Accepted... ~ princi 


110/60/1. Standard constant 


- « « INDUSTRY-WIDE speed 10’ per Min 


speed available 

Adjustable Height Stands. Port 
3 able or permonent 

Plenty of knee room for work- 


ers to sit. Slider Bed only 234” 
thick O.A. including belt 


Variable 


SMALL PARTS 
ASSEMBLY 
GATHERING 
INSPECTING 
PACKING 


YY 


(3) 
A 

i. Furnished in 5°; 10°; 15° Stoendard lengths 
‘\ 4 eoch in 12”; 18% and 22” O. A. Widths 
~ PRICED with belts 6”; 12” and 16” wide respec 
To tively Other widths oavoilable Illustrated 
with 9° extended bed aprons each side 

SELL (Accessory equipment) 


| Write for Prices 
ond Detoils 


METZGAR CONVEYOR CO. 
7 AA U™. OF WHEEL & ROLLER GRAVITY & 


SEE 
LIVE ROLLER CONVEYORS + POWER BELT 
408 Douglas St. N. W. CONVEYORS « SWITCHES « ACCESSORIES 


LE eal te he 
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WARRICK aU Ta ig. (eas 
LIQUID LEVEL CONTROLS... 


give you all these advantages! 


No moving parts in the 
liquid @ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature e 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 
Catalog which gives 
complete specifications 


are) C037: 8 i 


Self-Aligning Bearings 


ROD END 
PLAIN TYPES TYPES 


ext. 
INT 
PATENTED U SA 


AE woke Reghm Renewed 


CHARACTERISTICS 


ANALYSIS 
Stainless Steel 
Ball and Race 


2 Chrome Alloy 
Steel Ball and Race 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


{ For types operating under high radial 
ultimate loads (3000-893,000 Ibs.). 


Bronze Race and 

Chrome Steel Boll 
Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. AUT 58. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


{ For types operating under normal loads 
t with minimum friction requirements. 
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Neda Se yp 
ROBOT-EYE 
ae 


RE-2 (2 pc. unit, no counter) 


Two pole control shown at left 


YOU CAN USE OUR CONTROLS FOR: 


@ Single & multiple pumps 


@ Sewage & waterworks 


$44.50 
RE-3 (3 pc. unit, no counter) 65.00 
RE3-C4 (with 4-digit counter) 84.00 
RE3-C6 (with 6-digit counter) 88.00 


@ Motor & solenoid valves © Chemical Industries 
e High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 


Special controls to custom requirements 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dep't 8 Telephone JOrdan 4-6667 


Accurate — follows most rapid operations 
Trouble-Free — Proven for years in industry 
Easily-Installed — with universal mount. 
Miniaturized — for use in smallest space. 


To learn how Robot-Eye can help cut your 
production costs, write for Brochure LP-11. 
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Improved 
Operation of literally 


hundreds of mechanical 
products has been effected with 


Acco Tru-Lay flexible 


PUSH WW. Controls 


Tru-Lay Push-Pull Controls provide POSITIVE RE- 
MOTE-ACTION over long or short distances . . . with 
fixed or movable anchorages . . . for light loads or 
loads up to 1,000 lbs., and these units are frequently 
and successfully used in conjunction with Electric, 
Hydraulic and Air Controls. 

Flexibility makes it possible to snake around ob- 
structions . . . simplifies installation . . . reduces the 
number of working parts... 


Simplicity vs Complexity 

Compare the TRU- 
LAY PUSH-PULL cable COMPLEX MECHANICAL 
in illustration with LINKAGE 
the mechanical link- | 
@ge. PUSH-PULLS are 
simple, have but one 

moving part, are 
noiseless and give 
lifetime service ac- 
curacy. Linkages are 
complex, made of 
many parts; they 
wear at many points. 
Their -— 8 a sare 
crease acklash, U-LA 
lost accuracy and | PUSH-Putt 
vibration rattles. 


Positive Remote-Action and Flexibility, together 
with Precision and Long Life, explain why TRU-LAY 
PUSH-PULLS serve designers and users equally well 
| in improving machine operations, whether the appli- 
cation is on such severe service jobs as Bulldozers, 
Power Shovels and Steel Mill Machinery, or on such 
light duty work as Photographic Equipment, X-Ray 
or Business Machines. 
Immunity to Vibration makes these TRU-LAY PUSH- 
PULLS ideal as Remote Controls on shakers and other 
vibratory products. 
Complete Protection Against Dirt and Moisture is a big 
factor in the use of this unit on machinery in Coal Mines, 
Cement and Steel Mills, Oil Fields and in many other 
industries. 
Corrosion-Resistance of the unit, plated or with Stain- 
less Steel construction as required by the use, has led to 
many applications in the Marine Field . . . salt water or 
fresh. Supplied with a rubber cover the unit operates 
effectively even when conduit is COMPLETELY IMMERSED. 
Lubrication of the inner working member is for life. 
Temperatures as low as —70°F will not hinder the proper 
operation of this unit, and it is thoroughly effective even 
in the extreme high temperatures encountered on Jet 
Engine, Furnace Door and Glass Furnace Damper con- 
trol applications. 


Our DATA FILE will answer 
your further questions. Write for 
Cc ° a copy without obligation 
é 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


2216 South Garfield Ave., Los Angeles 22 - Bridgeport 2, Conn. 
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magnet design, testing of magnets, materials for magnets, 
standard magnets stocked by the company, and magnetiza- 
tion and demagnetization. A detailed data section presents 
magnetic, physical, and mechanical data for all important 
permanent magnet materials. 


PRINCIPLES AND PRACTICE OF FLOW METER 
ENGINEERING—Sth ED. 


By L. K. Spink, -lothbound, 549 pages, 6 by 9 inches, illus- 
trated; available fiom Foxboro Co., Foxboro, Mass.; $15.00. 


Revised and enlarged edition is a comprehensive textbook 
on flow measurement. Details and characteristics of primary 
devices and meter mechanisms are presented. Separate sec- 
tions cover considerations for flow measurement of liquids, 
steam, and gas, including such factors as specifying and in- 
stalling equipment and calculating results. 


Association Publications 


GRAPHICAL SYMBOLS FOR FLUID POWER DIAGRAMS 


Paperbound, 15 pages, 8% by 11 inches; available from 
American Society of Mechanical Engineers, 29 W. 39th St., 
New York 18, N. Y.; $1.50. 


National standard for graphical symbols to be used on hy- 
draulic and pneumatic circuit diagrams is American Stand- 
ard Y32.10-1958, approved by the American Standards As- 
sociation. Lines, letters, and abbreviations to identify the 
purpose and method of operation of components are pre 
sented. 


ESTIMATING MANUAL 


Loose-leaf binding, 89 pages, 8% by 11 inches; available 
from National Screw Machine Products Association, 2860 
E. 130th St., Cleveland 20, Ohio; $7.95 postpaid. 


Guide for modern estimating was prepared by a committee 
of the NSMPA. Major factors to be considered in preparing 
screw machine product estimates are examined, and forms are 
presented for orderly calculation of estimates. Tables are 
included that give standard setup allowances, handling times, 
operation times, stock weights, and other useful data. 


BUSINESS ELECTRONICS REFERENCE GUIDE—VOL. 4 


Paperbound, 602 pages, 6 by 9 inches; available from Con- 
trollership Foundation Inc., Two Park Ave., New York 16, 
N. Y.; $15.00. 


Report lists companies using electronic computers, the 
equipment used, and the types of applications. Commercially 
available computers and commercial computing centers are 
also listed. Additional lists note pertinent training programs, 
conferences, and published material. 


OPERATIONS RESEARCH RECONSIDERED 


Paperbound, 143 pages, 6 by 9 inches; available from 
American Management Association Inc., 1515 Broadway, New 
York 36, N. Y.; $3.75. 


Papers are recorded which were presented at a conference 
of the AMA’s Finance Division. Works of 15 speakers are 
presented under three general themes: 1. Why Operations 
Research? 2. OR In Business: Pro and Con. 3. Some In- 
dustrial Applications. Uses discussed include inventory con- 
trol, loading and scheduling, and plant location. 
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NEW! MORE Powerful 
THERE’S A BETTER WAY TO DO IT € 9/16” MINIATURE 


AIR CYLINDERS - 4-WAY AIR 
VALVES - QUICK CONNECTS 


FINDING THAT WAY IS AN 
IMPORTANT ACTIVITY AT LINDLY! 


Research and Development is the only short cut to 
faster, better, more economical Teel hairs) 


The R & D facilities of Lindly & Company hove 
earned international renown in the fields of photo- 
Tei ee le ae ala el 
a ee a ee eel 
developed devices and systems hove been devel 
oped for industrial and military applications 
Ud Me 


How can you profitably employ Lindly facilities 
os your R & D center or adjunct? A call or letter 
may be the first step toward finding that better 
way to do it in your own plant! 
NEW more powerful %,” bore spring return and 


double acting MINIATURE Air Cylinders to com 
plement our widely used %” bore cylinders 
NEW 4-way Air Valve, Quick Connects, A.C. and 
Lis TN ies Tare) DEVELOPMENT D.C. Solenoids, fittings, mountings and other 
needed iterns to improve your automatic tooling 
SERVICES and production devices or new end products 
Made for MILLIONS of cycles of trouble-free 
operation! Modestly priced 


Write NOW for NEW Bulletin MA >>> Oey Aon 
in 


BaD Ramet ie ks Chippard INSTRUMENT LABORATORY, INC. 


ee SS) eee 7370-A Colerain Rd., Cincinnati 39, O. « Phone: JA 1-4261 
Ploneer 66-6505 


Monufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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3 
‘yp BODINE 


GREAT NAMES IN INDUSTRY 
REED Roy, cg, Produce MORE for LESS with 


1 £0 PRESS PEECO 


; enso f The story at PEECO can best be para- 

WG hrased — “... known by the company they 

eep...” The long list of companies that 
now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 


Time and Time again PEECO helps men in industry 


produce more. Why not you? AUTOMATION DEVICES inc. @ 


. 


32nd and BRANDES STS.,ERIE, PA. + PH 4-6320 


THE WORLD’S LARGEST EXCLUSIVE MANUFACTURERS OF VIBRATORY PARTS FEEDERS 
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CUMULATIVE EDITORIAL INDEX 
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feedback, 7-72 
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post-process, 11-139 
thickness, 8-65 
Garrison, J. L. 
Applying Infrared 
Control Furnace 
6-46 
jlass, 
manufacture, 
sealing, 11-12 
Goldberg, R., 6-25 
Grease, multipurpose 
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pallets, 6-14; 9-74 
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television tubes, 11-150 
tin plate, 8-54 
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Harris, 8. E. 
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Heat treating, 6-46; 8-64 
Heumann, G. W 
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Hydraulics, 
actuators, 8-71 
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components, 7-113; 9-26, 71 
control, 6-69; 113; 8-71; 9-71 
drive system, 7-52 
expander machine 
feedback, 7-7 
for machine 
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press system, 9-29 
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systems engineering, 8 
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Indexing, assembly machines, 7-55: 
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Industrial engineering, 
Information handling, 
Infrared analyzers, 6-46 
Infrared heating 
ipplications for, 8-49 
oven design factors, 
source characteristics, 
Inserting pins, 11-150 
Inspection, 
closed circuit television, 
electronic, 6-16 
gaging, 10-69 
hardness testing, 
radioactivity, 7-12 
television x-ray, 11-9 
testing, 7-28 
Instrumentation, 
in refineries, 7-109 
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Integrating automatic 
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Krupp, P. H. 
Infrared Radiant Heating Im- 


proves Manufacturing Processes, 
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Lathes, numerical control, 7-57 
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Leone, W. C. 

Building-Block Controls, 11-75 

Letter processing, 11-52 
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Special Evaporation Plater, 11-72 
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Loading, 9-78 
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Add Speed to Precision by Test- 
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Machine tools, 
air line protection, 
boring, 8-18 
card controlled 
control, 9-45, 66; 
fixture for, 7-53 
forging press, 11-66 
grinding, 9-78; 10-67 
hydraulically operated, 7-25 
indexing, 9-86 
jig borers, 10-75 
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presses, 9-29 
tape controlled, 6-34 
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achines, 
anodizing, 9-88 
assembly, 10-59; 
billet mill, 10-12 
boring, 7-18 
carton stacking, 6-60 
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control of masses, 10-82 
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diecasting, 9-79 
drilling, 9-9, 16 
evaporation plater, 11-72 
extrusion press, 6-12; 10-10 
flash removal, 10-19 
gaging. 10-69 
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glass tube 
hydraulic expander, 
jet blade milling, 
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marking, 9-86 
molding rubber, 7-9 
packaging, 8-42 
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palletizing, 11-37 
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powder rolling 
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slitting, 9-62 
spotwelding, 9-43 
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steel strapping, 7-16 
strip splicer, 9-86 
tape-card conversion 
testing, 6-19; 11-69 
textile, 7-111 
welding, 11-16, 47 
Madison, J. B 
Pneumatic Valve Positioners Pr 
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Magnetic, 
recording techniques, 8-122 
tape preparation, 11-81 
tape recorders, 6-50 
Magnetostrictive motor, 9-150 
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Mail processing, 11-52 
Maintenance, 
control system, 7-14 
planning, 11-144 
Management for Engineers, 6-130 
Manufacture of, 
blower fans, 
cans, 8-54 
carbon bricks, 8-48 
circuit breakers, 10-59 
control components, 6-34 
converter housings, 7-64 
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electric motors, 11-82 
electronic equipment, 
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10-59 


9-83 


AutomMaTion—November 1958 


engine block castings, 8-38 
forgings, 11-66 
gasket retainers, 6-57 
glass, 8-25 
jet engine blades, 8-76 
magazines, 8-55 
metal parts, 6-130; 9-74 
meter components, 9-79 
missiles, 8-62 
paper, 8-70; 11-42 
pharmaceuticals, 8-42 
plastic items, 8-49 
plastic pellets, 8-65 
pulp insulation, 6-58 
quartz crystals, 11-72 
refrigerator cabinets, 
shoes, 8-49 
speedometers, 
textiles, 7-111 
textile belting, 8-49 
tin plate, 11-42 
transistors, 11-135 
truck trailers, 11-14 
washer baskets, 6-68 
washer cabinets, 7-41; 8-49 
Manufacturing engineering, 10-44 
training, 10-50 
Manufacturing team, 8-34; 
Marking hot metal, 9-86 
Materials handling, 10-10 
Measurement, thickness, ultrasonic, 
9-150 
Measuring, 
flow, 11-146 
force, 9-81 
wire length, 11-22 
Mechanical controls, 
Memory, 
components, 9-75 
devices, 8-12 
Meter-relays, 10-67 
Milling machine control, 
Modular concepts, 9-83 
Mohr, P. A 
Instrumentation Applications of 
Magnetic Tape Recording, 6-50 
Mold production, 
foundry, 8-38; 
Molding, 
plastics, 6-59 
rubber, 7-9 
wax discs, problem, 
wax tires, 
Moritz, J. M. 
Basic Pneumatics for Automation 
7-67 
Motion indicator, 7-16 
Motors, 
starting, 7-44 
stopping, 7-44 
undervoltage protection 


11-47 
9-144 


10-50 


9-50 


9-54 


10-73 


10-136 
problem, 6-135 


11-60 
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Numerical 
11-81 
in positioning, 
machine tool 
of rolling mill 
riveting 
systems 


control, 7 


8-45 
system, 
6-64 
machines, 
7-118; 


6-34 


9-12 
10-9 
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On 
Opel, BE. E 
Applying 

Position 


off cont 


Pressure 
Control, 9-71 

Open loop control, 9-48 

Operations research, 11-144, 146 

Organization of manufacturing en- 
gineering, 10-44 

Orienting, C-shaped 


Switches for 


articles, 11-150 


Packaging. machines, 8-14, 42; 10 
72; 11-136 
plastic blister, 

Paging system 

Painting 8-66 ; 
11-10, 14, 19 

Painting fixture, 

Pallet unloading 

Palletizing machine 

Parts production, 

Patents, 8-122 

Pilot devices, 7-44 

Pipeline protection, 7-14 

Plating 
machine system 
vacuum, 11-72 

Pneumatic 
card positioning, 9-86 
combination circuits, 7-67 
feedback, 7-72 
line protection 
motion control, 
valve positioners, 
ositioning 
automatic control, 9-48 
card sensing, 9-86 
electrohydraulic, 10-66 


8-14 

8-16 
9-12; 10-10, 39 
magnetic, 
6-14 


8-64 


11-37 


control, 9-59 


7-61 


10-125 
10-82 
9-66 


10-75 
9-71 
8-45; 


electromechanical, 

hydraulic, 6-69; 

numerical control, 

pneumatic, 9-66 

servo, 8-71 

tool, 11-150 
Powder metallurgy, 
Power devices, 7-44 
Presses, 

extrusion, 6-12 

feeding, 9-74 

feeding, problem, 7-122; 

9-157 

multislide, 7-60 

multistage die set, 8-30 

transfer devices, 7-60 

unloading, 9-74; 10-82 
Pressure, 

magnetic tape recording, 6-50 

switches, 9-71 
Pressworking of sheet metal, 
Printing device, 7-20; 9-16 
Process, 

enameling aluminum, 

extrusion, 6-12 

glass sealing, 11-12 

metal fabricating, 6-130 

refinery, 7-109 

rubber molding, 

weighing, 7-34 
Processing, 

mail, 11-52 

radiation, 11-84 
Product design, 8-34 
Production, 

control system, 9-59 

engineering, 8-34 
Programming, 5-24 

electric switch, 8-9 

numerically-controlled 

rolling mill, 6-64 

tape preparation, 
Proportional control, 
Punched cards, 6-64 

in data processing, 

in inspection, 8-9 

in tape preparation, 11-81 
Punched tapes, 8-9; 11-87 

machine control, 7-57; 8-45 
Pushbutton stations time-delay 

11-60 


10-9 


10-9 


8-126; 


9-152 


10-39 


7-9 


line 6-34 
11-81 
9-53 


6-10 


K 
Radiation gages, 6-10; 7-12, 16; 8-65 
Radiation processing, 11-84 
Radio tone system control, 6-10 
Radioisotopes in industry, 6-10 
Railroad traffic control, 6-9 
Reading addresses, 11-58 
Recording, 
physical functions, 
production statistics, 
Relays 
control, 11-67 
latching, 11-60 
Reliability, of electrical « 
11-143 
Rice, V. ¢ 
Making Refrigerator 
an Automated 
11-47 
Riveting sutomatic 
Roberts, ( c 
Feedback 


Cutoff, 7 


6-50 
9-59 


onnections 


Cabinets on 
Welding Line 


machine, 11-14 


mntrolied Steel Slab 


Ss 


Sammons, J 
Typewriter Subassembly, 7-55 
Sanding, 11-22 
Scales, weighing, 
Sensing. 9-14 
heads, problem, 
linear speed 
proximity 
Sequencing 
9-88 
Servo. 
actuators, 7-57 
controlled machine 
systems for velocity 
control, 8-71 
valves, 8-71 
Sisson, R. L 
Obsolescence and 
Small cars, 10-31 
Soldering, 10-59; 
Sorting 
cartons 
gaged 
letters 
parcels, 
Speed 
changing, 7-44 
magnetic tape recording, 
Spinning, 8-30; 10-59 
Spotwelding machines, 
Spray painting, 8-66; 
Staking, 10-59 
Staley, J. A 
Intergrating Standard Machines to 
perform Special Jobs, 6-57 
Standards, 
pneumatic 
tubing 


types of, 7-39 


8-126 
problem, 7-123 
switches, 9-9 


anodizing operations 


tools, 7-25 
and position 


EDP. 


9-75 
11-25 

10-66 
parts, 


11-55 
11-58 


10-69 


6-50 


10-31 
11-10, 14 


control 
color code 


systems 
6-4 


7-118 


Stewart, 


Stiles, 


Starters, motor, 7-44 
Statistics, engineering 
#. L. 

Basic pneumatics for Automation 

7-67 
J. W. 

Package Conveying System, 6-60 
Storage systems, 6-14; 9-44 
Subassembly, automation of, 7-55 
Survey, automation, 11-10 
Symbols, geographical fluid, 
Systems, 

hydraulic, 6-69 

maintenance control, 


use, 9-152 


11-146 


7-14 


T 


Tape, 
control, of transfer 
eraser, 6-16 
magnetic recording, 
preparation, 11-81 
punched, 7-57 

Tape controlled, 
jig borer, 10-78 
machine tool system, 6-34 

Tape programmed milling machines 
7-25 

Teletypewriter system, 11-65 

Temperature control, 6-16 
magnetic tape recording, 6-50 

Template controlled, 
milling machine, 8-76 

Tension control, 11-150 

Terminology, control, 9-52 

Testing, 11-31 
brazed conductors, problem, 8-12 
electrical, 7-28 
hardness automatically, 
inspection, 8-16 
oil well, 8-57 
springs, 9-81 
vacuum tubes, 6-19 

Training manufacturing engineers 
10-50 

Transfer devices, 7-41, 60, 61; 

Transfer machines. 7-64; 10-31 
air line protection, 10-125 
numerically controlled, 6-34 
tape controlled, 11-76 

Transferring, 11-66 

Transformers, voltage 
11-60 

Transistors, 9-149 
manufacture of, 

TV, 
closed 

9-156 
closed 
x-ray 


line, 11-76 


6-50 


11-69 


9-16 


stabilizing 


11-135 


circuit, problem, 
system planning, 
inspection, 11-9 


voltage protection, 11-60 


‘ 


Vacuun 

Valves 
control, 7-113; 10-82 
electrohydraulic, 8-71; 
servo, 7-113; 8-71; 
fibration, magnetic 
5-50 


lifting, 10-16 


10-66 
9-14 
tape recording 


Voltage stabilization, 11-60 


w 


Walker, J. R 
Elements of 
9-48 
Weigher-feeder scales, 
Weighing 
bulk materials, 
crane problem, 
missiles, 8-62 
paper rolls, 6-49 
Welding, 8-14 
production line 
ultrasonic, 11-16 
Williams, J. C., JF 
Automatic Weighing Techniques 
for Processing Bulk Materials 
7-34 
Wiring 
9-156 


Automatic Control 
7-40 


7-34 
7-123 


6-68; 7-41; 11-47 


conveyor system problem 


X 
X-ray nspection, 6-10; 11-9 
¥y 

Yomine, D. J 


Manufacturing Team for Automa 
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Write today for FREE GP ‘‘How To Do It” Catalogs and 
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Copies of patents are available at 25 
cents each from the Commissioner o/ 
Patents, Washington 25, D. C 


Patents 


MACHINE FOR APPLYING STOPPERS 
TO BOTTLES 


Stem and flange type resilient stoppers 
are conveyed to a station and are loosely 


held with the 


horizontal. 


stopper axis substantially 
Bottle conveyed past the sta- 
tion contacts the flange of a stopper and 
swings the stopper onto the bottle. Patent 
2,821,823 by Eugene A. Wahl, 
to Olin Mathieson Chemical Corp 


assigned 


FEEDING MACHINE 


Workpieces are delivered in bulk w 
the interior of a lift ring revolving about 
Lifting compartments 
pick up workpieces and deposit them in 
discharge means for feeding in a con 
tinuous Patent 2,825,489 by 
James W. Batchelder, assigned to Batch 
elder Engineering Co. In 


a horizontal axis 


stream. 


CONVEYING SEMI-LIQUID, PLASTIC, 
LOOSE OR PASTE-LIKE MATERIALS 


Flexible tube is surrounded by a rigid 
jacket 
alternately narrow and increase in diam- 


having spaced sections which 
Pressure medium 
is intermittently fed in the space be 


tween the jacket and tubs 


eter around the tube. 


to create pres 
sure waves which cause material to move 
through tube. Patent 2,829,600 by Vladi 
mir Sveda, Prague, Czechoslovakia 


TOOL-FEEDING MEANS 


In a machine tool, a work probe con 
tinuously tracks the cut of tool on a 
workpiece. Probe position is electrically 
compared to a reference setting, and re- 
sulting error signal continuously controls 
tool feed. Patent 2,831,387 by Stanford 
R. Ovshinsky, assigned to New Britain 
Machine Co. 


ORIENTATOR FOR C-SHAPED 
ARTICLES 


C-shaped parts randomly drop between 
two spaced apart, oppositely rotating 
rolls. Raised helical threads on surface 
of rolls cause parts to tumble and move 


back toward feed point. As parts be 
come oriented, they fall onto a carrie 
between the rolls which moves them away 
from feed point and out of the device 
Patent 2,832,457 by Joseph L. 


assigned to Clevite Corp 


Randles 


AUTOMATIC INSERTION OF 
PINS, ETC., IN HOLES 


Horizontal perforated plate oscillates 
up and down causing pins and other 
headed objects to be agitated and to 
fall into holes in the plate. Intermit- 
tent means urges the pins downward 
into the holes. Patent 2,833,091 by 
William E. Whitney, assigned to Com 


stock & Wescott Inc. 


MACHINE FOR COATING 
SPHERICAL OBJECTS 


Spherical object, 
is guided into a high velocity air strear 


such as a golf ba!l 
which lifts, supports, and confines the 
coated 
Crowley 


object while it is being spray 
Patent 2.833.241 by George C 
and Robert J. Sertl 


ARTICLE HANDLING MECHANISMS 
blank, filled with 


settling fluid, is conveyed face 


Television tube 
screen 
down and stem up to a transfer station 
Transfer head grips face of tube, lifts and 
rotates tube 180 degrees to empty fluid 
while moving in a horizontal arc toward @ 
second conveyor Tube is released or 
second conveyor with the stem down and 
face up. Patent 2,833,434 by Gerald A 
Stover and Earl F. Walts, assigned to 
Sylvania Electric Products Inc 


ROLL UNWINDING CONTROL SYSTEM 


material unwinding 
from a roll is controlled by sensing 
the number of revolutions of the roll 


Tension in sheet 


and periodically changing the energiza 


tion of an electrically controlled rol) 
brake after a selected number of revolu 
Patent 2,838,253 by 


assigned to H. G 


tions of the roll. 
Paul W. Jacobsen, 
Weber & Co. 
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The Greenlee “Rearrangeable Unit” concept of transfer 
machine design is becoming increasingly popular 
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Tools for Woodworking Machines 
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catalogs..... 
latest literature 


> : J 
Air Line Equipment 

Wilkerson Corp., 1552 W. Girard Ave., 
Englewood, Colo—20 page booklet—Data 
are contained in Bulletin 157 on line of 
automatic moisture separators, lubricators, 
regulators, filters, and filtrators for com- 
pressed air systems. Operation of each 
unit is covered and the automatic drain- 
ing of receiver tanks explained. Also de- 
scribed are the products for automatic 
filtration of oil, oil fumes, and solid con- 
taminants. 

Circle 476 on Page 155 


. 

Coal Handling 
Link-Belt Co., Prudential Plaza, Chi- 
cago 1, Ill—16 page booklet—“Methods 
of Handling Coal at Today’s Power 
Plants” is title of Bulletin A-2029. Typi- 
cal problems, such as unloading coal 
from trucks, feeding coal to the system 
uniformly, and conveying and elevating, 
are discussed and suggested solutions giv- 
en. Other points reported on are dis- 
tribution, storage, dust control, and drying. 
Circle 477 on Page 155 


Dust Collector 


Joy Mfg. Co., Henry W. Oliver Bldg., 
Pittsburgh 22, Pa—1l2 page bookiet—Cyl- 
indrically-shaped, horizontally mounted, 
dust collector is the subject of Bulletin 
]-616. Cutaway photos show inner con- 
struction of the collector; sketches show 
the air flow operation. Also mentioned is 
a filter which can be added to the col- 
lector to remove the collected slurry. 


Circle 478 on Page 155 


Power Transmission 


Clearing Machine Corp., Div., U. S. 
Industries Inc., 6499 W. 65th St., Chi- 
cago 38, Ill—8 page bulletin—Model 20, 
a transmission mechanism which consists 
of a clutch, brake, and speed reducer is 
described. Construction of the components 
is explained and its application on con- 
veyors, transfer cars, rapid traverse drives, 
feeds, adjustment drives, shears and pa- 
per cutters, and machine tools is dis- 
cussed. Installation drawings are given 
showing different mounting positions and 
motor drive arrangements. 


Circle 479 on Page 155 


Electronic Gage 

Computer Measurements Corp., 552 
Vineland Ave., North Hollywood, Calif.— 
4 page pamphlet—Data are given on 
Model 620A, an electronic gage designed 
for frequency stability and comparison 
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checks, motor speed control, pressure and 
flow control, material flow control, and 
other limiting situations occurring _be- 
tween | and 40,000 times per second. A 
description of the basic design is given 
and ae Me of the instrument in the 
different applications are explained. 


Circle 480 on Page 155 


Integral HP Motors 


Leland Electric Co., Div., American 
Machine & Foundry Co., P. O. Box 1060, 
Dayton 1, Ohio—8 page bulletin—Data 
are given in Bulletin 104 on single and 
polyphase integral horsepower induction 
motors up to 20 hp. Construction fea- 
tures of the components (end frames, 
bearings, rotor assembly, and stator as- 
sembly) are explained. Charts list motor 
frame sizes and dimensions. 


Circle 481 on Page 155 


Relay Data 


Magnecraft Electric Co., 3554D W. 
Grand Ave., Chicago 51, Ill—20 page 
booklet—Microminiature rotary relays, 
telephone type relays, snap action relays, 
and time delay relays are among units 
described in Catalog 159. Specifications 
and available mountings are listed. Data 
are also given on hermetically sealed and 
dust tight enclosures, removable dust cov- 
ers, and observation window enclosures. 


Circle 482 on Page 155 


Temperature Control 


Illinois Testing Laboratories Inc., 42 
N. LaSalle St., Chicago 10, Ill—8 page 
bulletin—Instrument, described in Bulle- 
tin 2002, is a temperature protective de- 
vice that sounds an alarm, lights a sig- 
nal light, and shuts off heater circuits 
or fuel supply. Principle of operation is 
explained, aided by schematic wiring dia- 
grams. Sketches show different arrange- 
ments for various applications. 


Circle 483 on Page 155 


Thermocouple Assemblies 


Thermo Electric Co. Inc., Saddle Brook, 
N. ].—22 page booklet—Bulletin EDS-47 
contains data on multithermocouple as- 
semblies which are used to obtain tem- 
perature readings at various levels in 
deep vessels, reactors, catalyst beds, and 
furnaces. Specifications are given for the 
components in a thermocouple assembly 
(thermocouples, extension wire, thermo- 
wells, mounting attachments, connection 
heads, and fittings). Details are given on 
the different types of construction. 


Circle 484 on Page 155 


Air Cylinders 


Lynair Inc., 3100 E. Michigan, Jackson, 
Mich.—24 page catalog—Data are con- 
tained in Catalog SA7 on line of square 
type, double acting air or oil cylinders 
rated for 200 psi. The different square 
types of cylinders include: Air, airdraulic, 
air booster, and low pressure. Schematic 
drawings show the construction and de- 
sign features of the different styles. 


Circle 485 on Page 155 


Conversion Coating Machine 


Hanson-Van Winkle-Munning Co. 
Church St., Matawan, N. ]—4 page 
pamphlet—Automatic straight line con- 
version coating machine is the subject of 
Bulletin FAC-200. Blackening, phosphat- 
ing, bright-dipping, precleaning, and 
pickling operations are described, as are 
the use of selective timers for in-process 
flexibility. Also mentioned is the ma- 
hine’s ability to adapt itself for convey- 
ing trays and baskets; a new style auto- 
matically operated horizontal barrel is 
described in detail. 

Circle 486 on Page 155 


Visual Weight Indicators 


Streeter-Amet Co., Grayslake, Ill—4 page 
pamphlet—Two instruments are described 
which are suitable for applications where 
printed weights are not required. The in- 
struments are a visual numerical indicator 
and a visual dial. Specifications and ac- 
cessories are listed. Also mentioned are 
desk and cabinet models of printing weight 
recorders. 


Circle 487 on Page 155 


Motorized Devices 


Industries Inc., 1784 Stanley 
A4ve., Dayton 4, Ohio—9 page bulletin— 
Data are given on instrument panel vi- 
brators, de generators, planetary gear re- 
ductions, clutches, differentials, actuators, 
timers, and power positioners. Charts 
show performance characteristics and 
sketches show the dimensions of the dif- 
ferent components 

Circle 488 on Page 155 


(lobe 


Automatic Data Systems 


Kybernetes, Div. Hagan Chemicals & 
Controls Inc., 323 Fourth Ave., Pittsburgh, 
Pa—A page pamphlet—Electronic, auto- 
matic data systems for collecting and sub- 
sequent logging, monitoring, and comput- 
ing of process information are described 
in Bulletin MSP-154. Different functions 
of the system, such as programming, 
switching, analog to digital conversion, 
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and linearization are explained. Also in- 
cluded are an accuracy chart and block 
diagram of the basic functional opera- 
tions. 

Circle 489 on Page 155 


Pressure Switches 


Century Electronics & Instruments Inc., 
1333 N. Utica, Tulsa 10, Okla.—28 page 
catalog—Data on line of miniature, pre- 
cision pressure switches are contained in 
Catalog CEI-602. Features and test stand- 
ards of the basic switch are noted, and 
a reference chart is given which lists the 
different mudels and their characteristics. 
Other charts list mountings and _ stand- 
ard brackets, contact arrangements, pres- 
sure fittings, and mounting diagrams. 
Also included are definitions of special 
terms used. 

Circle 490 on Page 155 


Weight Controls 


Richardson Scale Co., Van Houten Ave., 
Clifton, N. ]—6 page pamphlet—Auto- 
matic weighing system is described in 
Bulletin 0557. System consists of elec- 
trical cur*1s which operate the gates, 
feeders, » ules. mixer, conveyors, and 
other equipment used in blending mate- 
rials. The different weight selectors and 
remote control panels are explained, as 
is the ched card reader control—a 
system for automatic proportioning and 
mixing. 

Circle 491 on Page 155 


Indexed Welders 


Taylor-Winfield Corp., Warren, Ohio— 
10 page bulletin—Line of geneva indexed 
welders for spot, projection, or seam 
welding is outlined in Bulletin 8-213. 
Equipment is also suitable for resistance 
brazing or riveting operations. A five 
station geneva index mechanism is ex- 
plained, aided by sketches and illustra- 
tions. 

Circle 492 on Page 155 


Continuous Flow Systems 


Industrial Nucleonics Corp., 1205 Ches- 
apeake Ave., Columbus 12, Ohio—12 page 
booklet—Bulletin NI-158 contains data 
on AccuRay density measurement system. 
This system is capable of measuring den- 
sity, specific gravity, per cent solids, or 
concentration in liquids, slurries, or di- 
vided solids. Principles of operation are 
explained, aided by schematic diagrams. 
Construction and design features are cov- 
ered and wiring instructions given. Also 
included are illustrative examples of vari- 
ous applications. 


Circle 493 on Page 155 
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Barrel Finishing 


Electro Minerals Div., Carborundum 
Co., Niagara Falls, N. Y—20 page book- 
let-—Function of tumbling barrels and 
the different methods of barrel finishing 
are described. Kinds of applications in- 
clude deburring, blending, descaling, pol- 
ishing, and burnishing. The types of abra- 
sive tumbling media most suitable for 
the various applications are discussed, and 
ippropriate compounds, cleaners, and 
barrel speeds are given. Suggestions are 
included for getting the best finishing 
results. 

Circle 494 on Page 155 


Synchronous Induction Motor 


Louis Allis Co., 427 E. Stewart St., 
Milwaukee 1, Wis—8 page bulletin— 
Unit, designated Syncro-Spede is the sub- 
ject of Bulletin 1900. It is applicable for 
frequency drives, precise timing, meter- 
ing and recording devices, and constant 
speed conveyor drives. Principle of opera- 
tion is explained and sketches show the 
design features. Performance charts are 
also included 

Circle 495 on Page 155 


Hydraulic Feed Machines 


Baker Brothers Inc., 1000 Post St., To- 
ledo 10, Ohio—16 page booklet—Hori- 
zontal units which are designed for single 
or multiple spindle drilling, boring, tap- 
ping. or milling, are described in Bulle- 
tin 619. The basic unit and its design 
features are illustrated. Notes on both the 
fixed center drill head and the adjustable 
spindle head are given. Charts list speci- 
fications, spindle speeds, and dimensions. 

Circle 496 on Page 155 


Balanced Vane Pumps 


Vickers Inc., 1400 Oakman Blvd., De- 
troit 32, Mich—4 page pamphlet—Line 
of balanced vane pumps, which operate 
at speeds up to 2000 rpm and pressures 
up to 2000 psi, is outlined in Bulletin 
M5108. Characteristics and capacities of 
the pumps are noted, and performance 
charts given. 

Circle 497 on Page 155 


Industrial Batteries 


C & D Batteries Inc., Washington & 
Cherry Sts., Conshohocken, Pa—16 page 
hooklet—Storage batteries for industrial 
applications are described. The PlastiCell 
construction is explained and photos show 
the different components which make up 
the batteries. Performance charts display 
discharge characteristics for the various 
models. The battery’s use in the paper, 


steel, and rubber industries is also men- 
tioned. 
Circle 498 en Page 155 


Automatic Conveyor Control 


A. ]. Bayer Co. Inc., Slauson & Santa 
Fe Aves., Los Angeles 58, Calif—4 page 
pamphlet—An automatic, selected station 
electronic timer for conveyor systems is 
the subject of Form A-958 The control 
panel which can be operated by mag- 
netic tape is explained and sketches show 
typical layouts. 


Circle 499 on Page 155 


Indexing Machine Chassis 


Swanson-Erie Corp., 814 EB. Eighth St., 
Erie, Pa—10 page bulletin—Data are giv- 
en on turret type bases which are de- 
signed for automatic equipment for se- 
quential machining, processing, and as- 
sembly operations. Indexing mechanism 
is explained and notes on construction, 
operation, and maintenance are given. 
Also covered are accessories such as the 
overhead tool mounting plate, recipro- 
cating and rotating center shafts, station- 
ary center plates, and mounting brackets. 


Circle 500 on Page 155 


Centralized Lubrication Systems 


Lincoln Engineering Co., 5794 Natural 
Bridge Ave., St. Louis 20, Mo—4 page 
pamphlet—Pumping units for both low 
pressure and high pressure applications 
are discussed in Bulletin 812. These units 
are designed to provide automatic or 
semiautomatic lubrication of bearings, si- 
multaneously on single machine units. 
Also included are data on lubrication in- 
jectors which are used with the pumps. 


Circle 501 on Page 155 


Recording Volt-Ammeter 


General Electric Co., Schenectady 5, 
N. Y.—16 page booklet — Portable and 
switchboard models of recording volt-am- 
meters and inking recorders are described 
in Bulletin GEA-6821. Features, applica- 
tions, ratings, and prices are given. 
Sketches show step-by-step procedure for 
installation. 

Circle 502 on Page 155 


Totalizing Flow Meter 


Builders-Providence Inc., Div., B-I-F 
Industries Inc., 345 Harris Ave., Providence 
1, R. 1—6 page pamphlet—Velocity type 
totalizing flow meter is the subject of 
Bulletin 380-K4B. Operation and function 
of the unit are explained, and charts show 
pressure and accuracy curves. Flow ranges 
and dimensions are noted, and photos dis- 
play installation procedure. 


Circle 503 on Page 155 


Master Switches 


Furnas Electric Co., 1128 McKee St., 
Batavia, Ill—8 page bulletin—Data are 
contained in Bulletin 5701A on master 
switches which can be used to provide 
single handle pilot control of hoist 
cranes, oven pushers, car movers, an 
other equipment that have wound rotor 
or de motors. Switches are available in cir- 
cuit combinations from 1 through 5 
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speeds in either or both Forward or Re- 
verse direction. Schematic drawings show 
outline dimensions and charts list volt- 
age ratings, contact arrangements, and 
prices. 

Circle 504 on Page 155 


Programming System 
Remington Rand Uniwvac, Div., S, 

- = Fourth a os 
Led page pamphiet—Univac 
Math-Matic Programming, a coding short- 
hand system, is the subject of Folder 
U- 1504. The programming technique 
makes it feasible to use Univac com- 
puters for one-shot jobs which normally 
are impractical to program. A sample 
problem is given in the folder and the 
procedures for solving it are explained. 
Circle 505 on Page 155 


> . ° e 
Spiral Point Drilling 

Cincinnati Lathe & Tool Co., 3207 
Disney St., Cincinnati 9, Ohio—28 page 
handbook—Booklet SP-160 explains spiral 
point drills and reviews basic drilling 
practices. Some of the points covered 
are: Selecting the proper drill for the 
operation, the correct way to insert the 
drill into the spindle, and maintaining 
the proper condition of the drilling ma- 
chine. 

Circle 506 on Page 155 


Transistor Digital Circuits 


Epsco Inc., 588 Commonwealth Ave., 
Boston, Mass—8 page bulletin—Line of 
encapsulated transistor digital circuits, 
available in two package styles and three 
temperature ranges, is outlined. They are 
suitable for use in data processing, compu- 
tation, and timing operations. Schematic 
drawings show different types of circuit 
packaging and wiring arrangements. 
Tables list general circuits, diode logic 
circuits, and circuit symbols. 


Circle 507 on Page 155 


Metalworking Presses 
Federal Machine & Welder Co., War- 


ren, Ohio—20 page booklet—Power presses 
and their use in the metalworking in- 
dustry is the subject of Bulletin 52151. 
The types of presses are described and 
suggestions for selecting the proper one are 
given. Fundamentals of press working 
of metals are discussed for the broad classi- 
fications of cutting, bending, pulling, and 
pushing. 

Circle 508 on Page 155 


Plastic Bearings 


Thomson Industries Inc., Manhasset, 
N. Y—8 page bulletin—Nylon bearings, 
which do not require lubrication, are 
described in Bulletin 209. Construction 
advantages are mentioned and operating 
principle explained. Charts list load rat- 
ings, prices, and dimensions. Also in- 
cluded are instructions for installation. 
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INDEX OF EQUIPMENT BY ITEM NUMBERS 


(New Equipment, New Components, and New Literature covered in this issue) 


Actuator, linear, 526 

Air line equipment, 476 

Amplifier, dc, 437 

Annunciators, 515 
recording, 409 

Applicator, adhesive, 413 

Assemblies, thermocouple, 
484 

Assembly machine, 418 


Barrel finishing, 494 
Batteries, industrial, 498 
Bearings plastic, 509 
Blower, rotary, 438 
Bolster, moving, 403 
Boring machine, 417 
Brakes, post type, 447 


Carton selector, 455 
Cireult boards, 516 
Circuits, digital transistor, 
507 
Clamping device, die, 403 
Cleaning 
dust collector, 478 
washer, 407 
Clock, air powered, 429 
Coal handling, 477 
Coating machines, 422, 486 
Collector, dust, 478 
Controllers, 459 
drum-type, 518 
indicating, 428 
Controls, 518 
air line, 476 
earton selector, 455 
computer, 446 
conveyor, 499 
liquid level, 439 
press, 454 
system, 520 
temperature, 483 
voltage, 442 
weight, 491 
Conveyors 
control, 499 
kit, 405 
packaged, 510 
swivel, 410 
Cylinders, 471 
air, 485 


Data processing, 489, 505 
control station, 446 
decimal keyboard, 473 
send-receive set, 423 

Decimal keyboard, 473 

Die clamping device, 403 

Digital circuits, transistor, 
507 

Drilling 
machines, 417, 424, 496 
positioning system, 462 
press, air feed for, 431 
spiral point, 506 

Drives, 427 
variable speed, 463 
worm gear, 475 

Drying, chlorine, 511 

Dust collector, 478 


Electrical components, 429, 
433, 437, 448, 449, 451, 
466, 468, 481, 482, 488, 
490, 495, 498, 504, 514, 
515 

Flectronic gage, 480 

Electronic recorder, 469 

Equipment, plant, 521 


Feed, for drill press, 431 
Feeder, vibrating, 412 
Filter, hydraulic, 440 
Finishing 

barrel, 494 

coating machine, 422 
Flowmeters, 503 

turbine, 524 
Flow systems, 493 
Flow transducer, 465 


Gages 
electronic, 480 
pressure, 470 
Gas proportioner, 458 
Gear loading attachment, 
420 
Grinding 
mill, 517 
profile, 401 


Handling 
carton selector, 455 
coal, 477 


conveyors, 405, 410, 510 
conveyor control, 499 
feeder, 412 
gear loader, 420 
pallet loading, 421 
storage units, 519 
weighing machine, 419 
Heat processing, 425 
Hose, industrial, 513 
Hydraulic components, 426, 
440, 441, 444, 453, 471, 
497, 525 
Hydraulic feed machines, 
496 


Indexing 
machine chassis, 500 
welders, 492 

Indicators, weight, 487 

Induction motor, synchro- 
nous, 495 

Industrial 
batteries, 498 
hose, 513 

Inserting, positioning sys- 
tem, 462 

Instrument controls, 428 
435, 446, 459, 469, 518 

Instrument indicators, 470, 
502 


Integral motors, 481 
Keyboard, decimal, 473 


Lathe, vertical, 414 
Linear actuating equip- 
ment, 526 
Loader, gear, 420 
Loading machine pallet, 421 
Lubrication 
oller, 436 
pump, 434 
systems, 456, 501 


Machine tool attachments 
die clamp, 403 
moving bolster, 403 
Machine tools 


boring. 417 

drilling, 417, 424, 496 
506 

lathe, 414 


presses, 508 
profiling, 401 
transfer machine, 402 
Machines 
assembly, 418 
coating, 422, 486 
package former, 404 
plastic molding press, 
406 
processing, 425 
screwdriver, 523 
washer, 407 
welding, 408, 492 
wire cutter & stripper. 
411, 522 
Marking, bag printer, 415 
Measuring, 458 
flowmeters, 503, 524 
flow systems, 493 
flow transducer, 465 
gage, 480 
liquid level controls, 439 
pressure gage, 470 
pressure transducer, 474 
pressure transmitter, 460 
temperature control, 483 
temperature recorder, 435 
Metalworking presses, 508 
Meter, flow, 503 
Metering system, 520 
Mill, grinding, 517 
Milling, profile, 401 
Molding press, plastic, 406 
Monitor, power supply, 448 
Motorized devices, 488 
Motors 
hydraulic, 441 
induction, 495 
integral, 481 


Nozzle, atomizing, 443 


Oll well, panel, 464 
Oller, electric, 436 


Packaging 
adhesive applicator, 413 
bag printer, 415 
earton former, 404 
pallet loading, 421 
tape dispenser, 416 
Photoelectric relay, 452 


Plant equipment, 521 
Plastic molding press, 406 
Plungers, spring, 432 
Pneumatic components, 426, 
428, 430, 431, 444, 450, 
456, 457, 471, 472, 476, 
485, 525 
Pneumatic vibrator, 461 
Positioning system, 462 
Power supply monitor, 448 
Power transmission, 479 
Power transmitter, 475 
Presses 
metalworking, 508 
plastic molding, 406 
safety control, 454 
Pressure 
gage, 470 
switches, 466, 490 
transducer, 474 
transmitter, 460 
Printer, bag, 415 
Processing machine, 425 
Profiling machine, 401 
Programming system, 505 
Proportioner, gas, 458 
Pumps 
diaphragm, 467 
lubricating, 434, 501 
il well panel for, 464 
piston, 441 
vane, 497 
inching, position system, 
462 


Pp 


Recorder 
clock for, 429 
electronic, 469 
temperature, 435 
Recording volt-ammeter, 
502 
Relays, 482 
electronic 433 
photoelectric, 452 
Rotary switch, 449 


Screw machine tools, 512 
Screwdriver, power, 523 
Servomotor, 468 
Servo valve, 453 
Speed reducer, 475 
Solenoid valves, 457, 472, 
525 
Spindles, motorized, 514 
Spray nozzle, 443 
Spring plungers, 432 
Storage units, mechanized. 
519 
Stripper, wire, 522 
Switches, 504 
key operated, 449 
pressure, 466, 490 
Synchronous induction mo- 
tor, 495 


Tape controlled profiler, 
401 
Tape dispenser, 416 
Temperature control, 483 
Temperature recorder, 435 
Testing 
annunciators, 409, 515 
Thermocouple assemblies, 
484 
Timer, interval, 451 
Tool holders, 512 
Transducer, flow, 465 
Transducer, pressure, 474 
Transfer machine, 402 
Transformer, chopper, 445 
Transmission, power, 479 
Transmitter, pressure, 460 


Valves, 450 

plug-in, 426 

release, 430 

servo, 453 

solenoid, 457, 472, 525 

two-way, 444 
Vane pumps, 497 
Variable speed drive, 463 
Vibrator, pneumatic, 461 
Voltage controls, 442 


Washer, 407 

Weighing 
controls, 491 
indicators, 487 
machine, 419 

Welding machines, 492 
pigtail, 408 

Wire cutter & strippers, 
411, 522 
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Packaged Conveyo 


Harry J]. Ferguson Co. 
Jenkintown, Pa—42 pa 
are given on line of 
conveyor units for horiz 
conveying. Types of co 
are roller conveyors, adj 
er units, gravity roller 
wheel conveyors in eitl 
portable styles. Design 
plications are noted an 
construction of the cro 
discussed are accessories 
and end-drive units, er 
end idler pulleys, motor: 

Circle 





Continuous Chlorin 


Milton Roy Co., 1300 ! 
Philadelphia 18, Pa—2 
Operation of controlled 
Model LMD-31-74, as it 
stage continuous chlorin 
is described in Data Shi 
explained how the chen 
chlorine drying system 
by metering acid feed 
continuously. A flow 
system is also given 


Circle 


Screw Machine Tos 


Ringo Co., P. O. Box 
Ohio—11 page bulletin- 
on adapter bushings, tap 
able drill holders, an 
holders. Specifications, | 
plications are noted 


Circle 


Industrial Hose 
B. F. Goodrich Industr 


Akron, Ohio—2 page 
industry hose, which can 
neries and breweries as « 
or to carry food, is the 
letin 3540. Specificatio 
of the different styles ¢ 
is not affected by temp 
and is especially suitable 
erages of high acid conte 
Circle 


Motorized Spindles 


Cincinnati Electrical T 
Hope Ave., Cincinnati 
bulletin—Data are listed 
on 3 stlyes of motorize 
Y% to 10 hp. Tables 
mensions for feeds and 
scribed are accessories 
noses, wheel holders, wl 
mounting brackets 


Circle 


Annunciator 


Panellit Inc., 7401 N 
Skokie, Ill—4 page pc 


158 





catalogs..... 


latest literature 





ged Conveyor Units 


]. Ferguson Co., 149 West Ave., 
wn, Pa—42 page catalog—Data 
en on line of packaged power 
r units for horizontal or inclined 
ig. Types of conveyors descri 
er conveyors, adjustable belt feed- 
s, gravity roller conveyors, and 
onveyors in either stationary or 

styles. Design features and ap- 
1s are noted and sketches show 
tion of the cross sections. Also 
i are accessories such as center 
d-drive units, end take-up units, 

‘r pulleys, motors, and belting. 


Circle 510 on Page 155 


wous Chlorine Drying 


2 Roy Co., 1300 E. Mermaid Lane, 
phia 18, Pa—2 page pamphlet— 
m of controlled volume pump, 
MD-31-74, as it is used in a two 
ntinuous chlorine drying system, 
ibed in Data Sheet A-58-1. It is 
d how the chemical balances in 
drying system are maintained 
ering acid feed accurately and 
uusly. A flow diagram of the 

is also given 
Circle 511 on Page 155 


Machine Tools 


Co., P. O. Box 863, Dayton 1, 
page bulletin—Data are given 
‘ter bushings, tap bushings, adjust- 
rill holders, and floating tool 
Specifications, features, and aj 
’ 


is are noted 
Circle 512 on Page 155 


rial Hose 
lrich Industrial Products (¢ 
io—2 page pamphlet—Food 





hose, which can be used in can 
nd breweries as a washdown hose 
arry food, is the subject of Bul 
540. Specifications and features 
different styles are given. Hose 
affected by temperature of liquid 
specially suitable for carrying bev 

f high acid content. 
Circle 513 on Page 155 


. >. 
ized Spindles 
nnati Electrical Tool Co., 371 Mt 
lve., Cincinnati 4, Ohio—8 page 
Data are listed in Catalog S-58 
tlyes of motorized spindles from 
10 hp. Tables list various di- 
is for feeds and slides. Also de 
are accessories such as spindle 
wheel holders, wheel guards, and 
ig brackets 


Circle 514 on Page 155 


iciator 
l Inc., 7401 N 


i Hamlin Ave., 
Ill—4 page 


pamphlet—Annun- 


ciator, described in Bulletin 103, is capable 
of monitoring complex automatic equip- 
ment used in continuous process indus- 
tries. It is explained how the annunciator 
can be u: with a multi-point re- 
corder/scanner to monitor up to 96 points. 
Charts list mounting dimensions and op- 
erational sequence. 


Circle 515 on Page 155 


Drilling Circuit Boards 


Zagar Inc., 2400 Lakeland Blud., Cleve- 
land 23, Ohio—6 page pamphlet—Printed 
circuit drilling is the subject of Bulletin 
858. Three styles of drill presses which 
can be used in manufacture of printed 
circuit boards are described and illustrated. 
A schematic drawing shows the gearless 
drive arrangement which permits drilling 
of desired hole pattern. Instructions are 
also given for machining and assembly 
of quick-change inserts for the gearless 
drive head. 

Circle 516 on Page 155 


Ultrafine Grinding 


Sturtevant Mill Co., 103 Clayton St., 
Dorchester, Boston 22, Mass—4 page 
pamphlet—A fluid energy mill, for simul- 
grinding and classification to 
ultrafine particle size (below 44 mic- 
rons), is discussed in Bulletin O91. 
Schematic drawings show the grinding 
chambers and flow diagrams show the 
air and steam requirements. 
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taneous 


Drum-Type Controllers 


Seely Instrument Co. Inc., subsidiary, 
Aeronautical Mfg. Corp., P. O. Box 387, 
Niagara Falls, N. Y—S8 page bulletin— 
Data are given on line of drum-type con- 
trollers which relate time and sequence of 
cyclical operations through electrical or 
pneumatic actuation. Specifications, safety 
features, and notes on installation are con- 
tained in booklet. Also included are basic 
wiring diagrams and a chart for gear 
selection 


Circle 518 on Page 155 


Mechanized Storage Units 


Harvestore Div., A. O. Smith Corp., 
Kankakee, Ill—6 page pamphlet—Bulk 
material mechanized storage units suit- 
able for use in manufacturing and proc- 
essing plant are described in Bulletin 
PSU-220. A schematic diagram shows 
how the storage units can be incorporated 
in a handling system. Charts list stor- 
age data on three models. Also in- 
cluded are illustrative examples of various 
applications. 


Circle 519 on Page 155 


Metering & Control Systems 


Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio—4 page pamphlet— 
Function, design, and operation of meter- 
ing and control systems for different 
applications are described in Bulletin 500. 
The units which compose the systems 
are listed. Also included is a discussion 
of pneumatic and electric telemetering, 
and pneumatic control. 


Circle 520 on Page 155 


Basic Plant Equipment 


Alden Systems Co., Alden Research 
Center, Westboro, Mass.— 81 page hand- 
book—Handbook is divided into six- 
teen sections and describes “building- 
block” components which can be ar- 
ranged for automatic production facilities. 
Some of the equipment in the various 
sections include conveyors, special ma- 
chines for compact areas, and computer 
and electronic instruments for data proc- 
essing. Also included are specifications, 
flow charts, and schematic drawings 


Circle 521 on Page 155 


Wire Cutter & Stripper 


Jennings Machine Corp., 3452 Ludlow 
St., Philadelphia 4, Pa—4 page pam- 
phlet—Automatic, high-speed wire cutter 
and stripper equipment is described which 
is capable of cutting up to 9000 pieces 
per hour of from 1 to 40-inch lengths. 
Illustrations show the operation of the 
cutter, feeder tube. Tables compare pro- 
duction rates and wire lengths for the 
different models. Tolerances, types of in- 
sulated wire handled and operating fea- 
tures are also covered. 


Circle 522 on Page 155 
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Power Screwdriver 
Detroit Power Screwdriver Co., 2801 

W. Fort St., Detroit 16, Mich— 6 pags 
pamphlet—Power screwdriver, designated 
Model U, is the subject of booklet. Ad 
vantages of the positive control clutch 
hopper driving mechanism, and feed 
rack and escapement mechanism are 
listed. Schematic drawings show the 
mensional details of the unit. 
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Turbine Flowmeter 


Fischer & Porter Co., 786 Jacksonvill 
Rd., Hatboro, Pa—4 page pamphlet 
Turbine flowmeter, a propellor type meter 
that translates liquid velocity into a mil 
livolt signal proportional to flow rate, is 
described in Bulletin 10C1505. Per 
formance characteristics and construction 
materials are listed. Charts show ca 
pacity, frequency output, and pressure 
drop characteristics. 


Circle 524 on Page 155 


Solenoid Valve Guide 


Automatic Switch Co., Hanover Rd 
Florham Park, N. ]—8 page bulletin— 
Bulletin 505 is a selection guide on line 
of two, three, and four-way solenoid 
valves. Data on two-way strainers are in- 
cluded. Flow diagrams are shown and 
prices, valve ratings, and pipe sizes listed 


Circle 525 on Page 155 


Linear Actuating Equipment 


Airborne Instruments Laboratory In 
1345 New York Ave., Huntington Station, 
N Y—11 age bulletin—Equipment 

g {uIp: 


which can be used as an actuator for au- 
tomatic grinder systems is described. 
Principle of operation is explained and 
the action of the equipment cycle is 
shown by drawings. The different styles 
are noted and their specific application 
given. 
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THE RELIANCE SUPER ‘T’ 


Here is a motor built to make maximum 
use of d-c. flexibility. The Super “T’ puts 
Dynamic Response into starts, stops, and 
speed changes. Dynamic Response gives you 
a 50% increase in torque and a 50% decrease 
in reaction time. 


This top performance is due to advanced, 
balanced design. Lighter small diameter 
armatures cut mechanical inertia 50%. Su- 
perior Class B insulation, gives extended 
life even at temperatures as great as 130°C. 


A New Kind of D-c. Motor With DYNAMIC RESPONSE 


Top grade insulation plus engineered ven- 
tilation lets the Super “T” take tremendous 
overloads. In fact, the Super “T’ can develop 
double normal horsepower during starts, 
stops, and speed changes. 

The Super “T’ is a compact power pack- 
age, designed inside and out for tough 
industrial service. From appearance to per- 
formance, the Reliance Super “T”’ with 
Dynamic Response is today’s most modern 
industrial motor. 


C-1577 


ELECTRIC AND 
ENGINEERING €O.® 


DEPT. 2611A CLEVELAND 17, OHIO 


: RELIANCE 
CANADIAN DIVISION: TORONTO, ONTARIO 


Sales Offices and Distributors in Principal Cities 
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EDISON OMNIGUARD 
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Printed circuit construction 
increases dependability 


Highest quality 

components, with no 

moving parts, assure 
maintenance- free operation. 


Easy access te all components permits quick tempercture 
settings and monitoring system changes - at any time 
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EDISON 


Model 310 Edison Omniguard with Model 311 Indicator — 
a single indicator can read any number of temperature points 


THOMAS A. 


EDISON 


new model 310 omniguard 
temperature monitor... 
unmatched for versatility 


The new Model 31( lisor mniguard provides the simplest, most de- 
pendable perature detection s} t for both small and 
large 

The Omniguard system relia flexil economical. Y« 
the plug-in 


order only 
ring needs expand 


Check these features of the igi ] 
1. VERSATILE: One instrument car ised for both normally open and 
normally closed annunciator for alarm or for shutdown of equipment. 

2. FLEXIBLE: Quick, inexpensive system changes and additions . . 


tie-in with any type ann ators or cut-off switches 


3. DEPENDABLE: Rugged de 
fragile moving parts 


. easy 


with highest quality components, no 


4. SIMPLE Single if 

periodic adjustment. With ar 
Omniguard monitoring system 
5. LOW COST: Plug-in units can be custom-tailored to your exact require- 


ments ... order additional units only when needed. 


er of temperatures, needs no 
ne can operate the simple 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


86 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON FACTORY OFFICES ARE LOCATED IN: EVANSTON. ILLIN DALLAS. TEXA 


SHERMAN OAKS. CALIFORNIA 
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